JUL, 23 1981 


il ROYAL COMMISSION ON MATTERS OF HEALTH AND SAFETY 
[| ARISING FROM THE USE OF ASBESTOS IN ONTARIO 
5 
{| CHAIRMAN: J. STEPAN DUPRE, Ph ob. 
| ae 
COMMISSIONERS: we FRASER MUSTARD, MD. 
4 I ROBERT UFFEN, Ph.D., P.Eng., F.R.S.C. 
[| COUNSEL: SOHNE UAOKIN,. lite be 
15 
APPEARANCES: 
ia 20 J. McNamee, Government of Ontario 
L. Jolley, Ontario Federation of Labour 
iil N. McCombie, Injured Workers Consultants 
De Starkman, Asbestos: Victims of, Ontario 
L) P. Casgrain, Quebec Asbestos Mining Association 
E. Warren, Asbestos Information Association of 
25 North America 
180 Dundas Street 
TOLOnCO. On tanto 
Thursday, 
TUS pee OS. 
LI eet Volume XXI B 


iM (6/76) 7540-1171 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/761116496647 


10 


15 


20 


25 


AG 87 (6/76) 


ROYAL COMMISSION ON MATTERS OF HEALTH AND SAFETY 
ARISING FROM THE USE OF ASBESTOS IN ONTARIO 


VOLUME XXI B 


PNDEX OF WEINESSES= 
DR. PAUL KOTIN Cross-exam, 
Cross-examination 
Cross-examination (Jolley) 


Cross-examination (McCombie) 


180 Dundas Street 


Thursday, 


. 
a 


gm, OM yeneie eo ome ‘ 


wohaaae’ ane : aoe 


poo 7 
- 
a5 ae } 
_ . a : 
aa | 
7 » ‘Baer eet 1) i al 
- iy ae a 
- : 
_ : 7 ! 
» a epf9 ini*eit) «i! ‘tRos lev? -~aeor icici Oat . | 
7 : t ° 7 7 vi 
yi nage? | 4 cues) COTM ArecKe a rs 
- : 7 
as are (ee) at tardies az 7 
‘ A we 4 as ' f , ' = el | - ' 
5 1) et Bet r 
- 
: 1 uv? 
a 7 i ; 
iy mr o 
- 7 = 7 
. : 
ne 
: 7 7 
Ae 7 
— ba oo” 
7 ae 7 
ape peta 08s ; 
- oie. we .o3n63eT a 7 - 


ie ated 
Yee any 
ate os Piet 
| 


2 


10 


15 


20 


25 


AG 87 (6/76) 


180 Dundas Street 
Torento;, Oncario 
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Uialyee2o , eo OL 


Volume XXI B 


THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


MR. LASKIN: I think I have an announcement 
that will ease everyone's burden today, and the announcement 
pertains to Dr. Gibbs. Dr. Gibbs, who we talked to last night 
and explained our timing problems suggested it may be unfair 
both to him and to everyone else to thrust him into the middle 
of this milieu sometime in the afternoon. In those circumstances 
he has agreed, and has been good enough, to come back before 
this Commission at a later time...likely the last week in August, 
but he has got to check his calendar. 

So I hope I haven't put everybody out by working 


- into the wee small hours of the morning. 


I didn't know myself until the wee small hours 
of the morning, but I think probably in retrospect everybody would 
be a lot happier with that solution. 

DR. EDUPRE os La congrattilate you, COUNSEL. 


DR. PAUL KOTIN, PREVIOUSLY SWORN, RESUMES THE STAND 


DRe DUPRE S] Dre Kotin, while you were out, Mr. 


Laskin gave your class the good news that Dr. Gibbs agreed to 


7540-1171 


reér .€¢ ViwG <: a By 
& 03% emalav 


xin 3 sera: 
CSO RIG BA AA RRS tA 


saecesnugnes ao oved ft sig 2 oONTvHad .4n 
USNS ant Pte «Veet asiuyd a anoyie~s seem Lity aads 
ifein cuwl Oo: hetiat hone eh en edd .ag-es enletie; 
uistnd oc yen 24 Bbtpeethe uaalidotq pninds cup, beiedany Aon 
Rib olia St otal md Jarratt oe ante sxoyreve of bie wit O39 ster 
eras Vise I> Maods qf .AoeeTel2e ey ni amttence opthim etre is 
siotet 42nd soe 3%) .ipwene beog ased ear) Sie 4 ae 
tpwous pi tay tgRt 283 Ylodtll .. aay set8l & 30 
‘anaetho mit Songs ot 

Stat gee 7 


pag PF 


28 seit ort Su 


BBREBESBEEEBESERE ESR SEB SB SE SBSBKB A SB SB 


10 


15 


20 


25 


30 


7 (6/76) 


- 4 - Kotin, cr-ex 

DR. DUPRE: (cont'd.) a postponement, which takes 
some of the pressure of us in terms of time today, and we will be 
able to, as a result, put our questions at the normal pace rather 
Chan trying to speak overly "rapidly. 

One other announcement before we start, from 
the chair, apparently there is a maintenance personnel expected 
around nine o'clock to work briefly on the recording machine. 
So I will call a five minute coffee break whenever that person 
appears, around ‘an nour from now. 

Counsel? 


MR. GASKIN: Thank you, ME. Chairman. 
CROSS-EXAMINATION BY MR. LASKIN, CONTINUED 


Olay Daa Koti icaniwenmyust) finishiups therdiscussion 
we had yesterday on this no-effect level, and let me just 
summarize one or two things. In your judgement, looking at the 
biological principles, a no-effect Jevel of exposure, or ain 
threshold, is one of the four relatively common aspects of 
environmental response. Fair? 

A. Yes, Sim 

Q. Looking at the epidemiological evidence, do I 
put it fairly to say you suggest some studies support the proposition 
there is a threshold, and other studies support the proposition there 
is no, threshold? 

A. Yes. In either case there is no measurement 
at that low end of the curve. 

OwmecsOrry. 

A. I suggest that in either case there are 
no really substantive measurements at that lower end of the 
Sunve. 

9. Then I come to the submission that you made 
to this Commission last January, which is at tab twelve, can I 
take you to page three? 

| Awe¥es. 
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fe he Kotin, cr-ex 
Q. The last sentence in the first full paragraph 
Says, and you have been discussing these responses, and you say, 
"In addition, a no-adverse-effect level of 
5 exposure, or threshold, has been demonstrated for 
the asbestos-related diseases of asbestosis and 
Lung Cancers. 
Looking at your footnotes, you support the argument 
On asbestosis by Dr. McDonald's study, and the argument on lung 
Cancer by Dr. Weill’ s* study? 
10 AS” Correct. 
QO. ~All riohc. Is thereranythiing..-.i1s there any 
new evidence between the time you delivered the brief in January, 
of 1981, and today, which would cause you to change, add to, 


Subtract from that statement in any way? 


AS © NO. 

2 Q. All right. Let me ask you one or two questions: 
1 note, first of all> your omission” of mesotheitoma from that 
catalogue? 

hee iat se COLLEC Ls. 

Q. Was that a deliberate omission? 

20 A eles as il 

Q. Is that because there is no epidemiological 
study from which we can conclude a threshold or no-effect level 
has been demonstrated? 

A. No. The reason is that our knowledge of 
mesothelioma is much more recent and the circumstances surrounding 

25 the diagnosis and verification of mesothelioma are different 
than for asbestosis and for lung cancer. 

It is well to remember that as recently as 
twenty years ago, twenty-five years ago, one of the most 
universally-used textbooks on pathology, edited by Professor 

on Willis, even denied the existence of the entity of mesothelioma. 


Further than that, mesothelioma is, as I mentioned 
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aren a 
A. (cont'd.) yeste 


Unlike lung cancer and asbestosis, 


Kotin, cr-ex 
rday, an uncommon neoplasm. 


the criteria for diagnoses are... 


maybe a little overstatement, but haven't until relatively recently 


measureable, and perhaps five years, ten years, it has never been 


fully formulated or crystallized that the tumor itself, the neoplasm 


HeESeLeE; 


is one, bothv an terms of 1. 


CSahisStolog: cal Cieracteristics 


and in terms of its location, one that was subject to a degree 


of confusion, possible confusion, 


that, didnt exist tor lung cancer, 


Perhaps most eloquent in verifying this has been 


the fact that in most countries around the world where, the issue 


is being addressed, 


things like...or groups like mesothelioma 


panels have been established...the panels consisting of groups 


of pathologists who by virtue of their special interest and 


experience have expertise in the diagnosis of pathology, of 


cancer in general and mesothelioma particularly. So that there 


is still some confusion as to what really constitutes the actual 


incidence or prevalence, depending upon the data, of mesothelioma. 


As recently as January of this year, Professor 


Henderson from the University of Southern California, ina 


presentation to an international cancer conference in New York, 


at the Hyatt Regency, had invited 


Peto, Julian Petostrom the Uk, 


to spend some time...Brian Henderson, Chairman of the Department 


of Preventive Medicine at the University of Southern California...to 


come and study the Long Beach Naval...take another look at the 


Long Beach Naval population, and as part of that study, Professor 


Russell Sherwin, who is the sort of head of the Pulmonary Section 


of the Department of Pathology at the University of Southern 


California Medical School, reviewed the diagnoses of mesothelioma. 


He arbitrarily divided the cases of meso that 


were presented to him, from the point of view of pathological 


verification, into two categories: 


Those which had a history of 


exposure to asbestos that were documentable, an occupational 


history, 
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and those. that didn’t. 
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-7- Kotin, cr-ex 
A. (cont'd.) In the paper, if I remember the 
numbers correctly...and they are published in volume one of 
the proceedings of this cancer symposium held in Januaryof this 
5 year...he felt that he couldn't verify eighty-seven percent of 
the mesotheliomas in that group which did not have an occupational 
history, and that other group, he felt that he could not. verify 
the diagnosis of mesothelioma in fifty percent of the cases. 
After that observation, I then made a phone call 
" tO Dry Churg, who was theneatethe University of Southern California... 
this is Andrew Churg, not his father Jacob Churg, who has also 
worked in the field, of course...and Andy is the Chairman of 
the Mesothelioma Panel which is a joint U.S./Canadian panel... 
and he verified that fifty percent of the cases that came to them 
were questionably mesothelioma. 
15 In talking to pathology associates on the continent, 
I really get much the same figure. 
Then looking at my own experience in the diagnosis 
Of pathology, I®m pape om Ehatearceat Majority that has that £itty 
percent confusion as well. 
So*thatyL’m strlluncertain®as «to what “the™ real 
a attack rate of mesothelioma is, but let me make it very, very 
clear that I believe there is the entity of mesothelioma, I 
believe it is diagnosible, and in pathology there are routine 
ways of handling tissues, for examining them under the microscope, 
and mesothelioma is one of those tumors where the routine 
25 methods are supplemented by additional methods - special stains 
and the like - and I think it's fair to say when a pathologist 
has to start looking at special stains, generically, he is in 
trouble in terms of the specificity of the diagnosis. 
That's just one facet of my concern over 
mesothelioma in terms of the actual validity of the numbers 
30; of the rate. 


Then one looks at the discussion of mesothelioma 
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- 8 - Kotin, cr-ex 
A. (cont'.d) at meetings of pathology societies, 
at their annual meetings, and again, we are in the midst of, I 
guess, the first decade of real education of pathologists in terms 
5| of meso, so that I'm sure there is a jumbled mess of areas of 
underdiagnosis of mesothelioma and areas of overdiagnosis of 
mesothelioma. 
SO VLCeally7, | MnNObe tne Numbers are neu tCaar 
reliable when compared with asbestosis and lung cancer. 
Q. And that's why, that discussion is why 

* 10) it's not found in the catalogue? 

A. Yes, I have no confidence that I can take 

the same attitude. I would suggest a competent fellow finishing 

the sophomore year in pathology will diagnose most cases of lung 

cancer. 

15 Q. Is another facet of the problem in evaluating 
the significance of the cases of mesothelioma that in many of 
them we simply don't have any dose measurements...the 
nonoccupational mesotheliomas? 

A. That "secorrecm 

OD SIiswite as possi ba laity ean yours gudgenenm® chat 

20; mesothelioma may simply be one of those rare instances...maybe 
even unique instances...where there is no dose-response 
relationship? 

A. © isdon"t know Now tot answer’a question,’ Va 
possibilaty, ‘“becatise T-asstme in this universe everything, is 
possible. 

ae Do I regard this as sufficiently kellys not to 

exclude it from my deliberations, or to include the fact that 

Pt mignit Not. 4 Ge would, bers unique. Even for the most 

exquisitely potent carcinogen we know, the product of 

aflatoxin, the product of a mold, a dose response exists, so 

30 the potency of a carcinogen hasn't, where the data are available, 


in anyway negated or obviated a dose-response dimension. 
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- 99— Kotin, cr-ex 
Q. Does the animal evidence help us one way 
Or the other on that issue? 
A. It does in terms of mechanisms, initerms of 
5 the extrapolation of quantitative data from the animal to the 
man. No, I know of no carcinogen where you can extrapolate 
quantitative data in the sense that you are speaking of it, to 


man from animals. 


On geiotakewitaethatisarecallyewhatayou sazrdvinvyour 


article at tab one on page twenty-seven, where you talked about 


10) some of the limiting factors in attempting to relate dose 


response and threshold. 
Dori takel2te, tonputsinvmy simple layman’s terms, 


that the animal evidence may tell you whether there is a 


relationship between say asbestos and mesothelioma, but it 
rf won't tell you in man what quantity of dose is or is not likely 
| to produce an excess risk? 
| A. DOASFyYOuspUtreINeg your tayman' sway, eyou “pUuceit 
perfectly, exactly. There really isn't. 
| Q. Does that apply not only to asbestos and 
mesothelioma, but to generally any animal evidence that we have 
i 20| +imeterms Of UsSingmlegasteheysituation in man? 
A. Webl) @youtcan dositay.vyes;, zLiwould isay"so% 
i But as in every other biological phenomenon, there isn't a 
universality. Forcertain things perhaps you can do it a little 
more readily than for others, where we know the metabolism, 
| really the alpha to omega of the action of a carcinogen, you 
2 can be a little more secure if you know that the metabolic 
i pathways, the dose-dependent handling of the compounds by the 
body, is similar in species. You can be a little more courageous 
| | in trying to extrapolate quantitative data. 

But as) a«generalization, you are’ absolutely right. 
|| 30 Q. Applied specifically to asbestos in terms of 
all of the things that we have been talking about for the last day, 
Ll 
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=—LOe= Kotin, cr-ex 

Q. (cont'd.) are there any kinds of issues that 
we have been talking about and which we can take the animal 
evidence that we have found and extrapolate it to humans, in any 
quantitative sense? 

AVNPGNoPebutrivythinkt ihatewetvery come back to 
yesterday, the point I was making - since it is relatively 
stragghtforwards..notaeasyv,abut®straighttorward:..tordor body 
burden studies in experimental animals, and equally so in human 
tissues - tissues being tissues - I would have great hopes that 
we might be able to say that so many fibers per gram wet weight 
or dry weight tissue or whatever measurement you wish, might give 
us a basis for more precise quantitative extrapolation. 

Q. We haven't got to that stage yet? 

AND NG, 26ur. 

Q. Assuming mesothelioma is dose-related, is it 
a possibility that nonetheless it occurs at quite low doses, 
and indeed doses lower than you might see in the occupational 
environment? 

AY stir a possibidaty -aeves: 

Q. What is there in your judgement, evidence to 
cas t@ out® ontithat* possi bil Layee 

Ae The factiithateonescanroontinuousily, scan werify 
the. oe andemucht pointes made ofl ieeegustifiably, assonestacer of 
the problem...the growing use and the expanding role of asbestos 
in the economy over the decades since World War II, let's say. 

I guess it's measured by the number of tons that have entered 
commerce and so on, and as has been pointed out in many tables 
and graphs, there was a sizeable increase because of the utility 
of the material. More than that, the material began to, within 
tnemLlast../.twellym@sincesWorlk Wait baricor getvanubiguityed tad. d 
not have before...a ubiquity not limited to the workplace. 

For instance, much has been made in many articles 


of the general population exposure incidental to the use of 
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A. (cont'd.) asbestos for spraying as a spray 
insulation in construction and so on. One read and one has had 
verified situations where incidental to this, material was seen 

5 around the construction site, in the construction site, floating 
down on Fifth Avenue or Forty-fourth Street or Madison Avenue. 
An awful, awful lot of people walk by Fifth Avenue or Forty-Second 
Street or Madison Avenue, whether it's the General Motors Building 
Or the Chrysler Building, or what have you, so opportunities for 
general population exposure, the increasing use of products which 
A again would tend to broaden the ubiquity. 

One then woulalookpmaanteal thititce Not. thank. of 
know...the data are...perhaps Dr. Nicholson commented on this... 
five or six years ago we undertook an exercise jointly with the 
Mount Sinai group to look at possible evidence of an impact on 
16 the distribution of mesothelioma in the general population as 

a result of this, and we looked and we were in touch with the 
people who should know, and there wasn't. 

So here you have a population exposed to an agent 
which has a marker tumor - marker as I defined it yesterday - and 
the failure to identify it has not been the result of oversight. 

20 There has been an alert - look forthis particularly, a tumor that 
has generated great, great interest because of its appearance 
on the scene within the last two decades, and it just isn't there. 

If one looks and turns to what I guess would be 
the Supreme Court of Pathology in the United States, the Armed 
Forces Institute of Pathology, and having been involved 

2 particularly in the area of mesothelioma, with the Armed Forces 
Institute of Pathology, one can reasonably predict what is going 
on in the States in the area of pathology by the pattern of 
consultative requests to the Armed Forces Institute of Pathology, 
and that has not shown a series of spikes of interest or requests 

30 on the curve in the general population situation. 


In shipyard workers, yes. 
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Ler ROtiN, Cr—-ex 
A. (cont'd.) Wherever one looks, this marker 
tumor being sought for just has not been identified. That gives 
me some confidence. 

5 And particularly I guess what brings the situation 
full circle is that when one looks, as many investigators have, 
at lungs from urban residents on a random basis, or on a stratified 
basis, one does find the presence of asbestos fibers, so it 
isn't as if they were exposed, a question...you might say well, 
these people were never exposed, but they have the hallmarks of 

a having been exposed. 


I think that sort of algebraically summates to 


a pretty strong case that at least at that dose level, you are 
at a level below that which is sufficient to induce mesothelioma. 
Q. Let me come back to page three for just a minute. 
4561 At tab twelve. 
iy eee 
Oe) What VOsyOUesd Veo eciemiOce tect. Level iat 
has been demonstrated for asbestosis? 
A. Well, in the workplace I would say that the 
no-effect level is a combination or an end situation, is a 
20 combination of responsible speculation, in the Sir MacFarlane 
Burnett sense of the term, as well as data. I think that using 
the sources of data that we referred tolefore, the Weill data, 
the McDonald data and the like, I would say that the OSHA 
standard at present would appear to be...and I would have to 
a say 'would appear to be', because it was pointed out by the 
Chairman yesterday that the issue of latency still is one that 
yOu Cannot predice or anticipate, you just have to live with, 
So I am satisfied that compliance with the OSHA 
standard, on the basis of available data, is a level that we 
WOULG «anticipate no... 
30 O. two fibers? 
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=x [3 = Kotin, cr-ex 

Q. For both asbestosis and lung cancer? 

A. I'm just talking about the workplace, and not 
sequestering it on the basis of disease, yes. 

QO. WALParroht Shiwhen tyoutsay you gare talking pabout 
the workplace, do you include all the asbestos-related diseases? 

ASteYes fisirxe As of Gright inow;).eyes: 

Q. Including mesothelioma? 

AS vAL  Goiithem: 

Q. When you say the workplace... 

At® Bimeusingethatiiaswenerihighest Ay: 

Of cAtbenzght. | [Somthat for thatvepurposesyousdraw 
no distinction between different aspects of the asbestos industry, 
mining as opposed to textiles as opposed to friction materials? 

A. It's the exposure in the situation that 
determines, and it's the body dose that is the determinant. 

Q. I may not have been fair to you yesterday 
with Dr. McDonald, so let me be fair with you and let me give 
you what the testimony was that he did give to us on his own 
study, and let me read tt tosyoutand ifavyouswantiituingirone os, 
tgs. oe 

Remino7 se! 6m igtadatonhavesy ouvsead 1s 

On eh ie eon e. 

This@is .whatehe says; tOurjconclusion gis’ that 

there is a risk, but that we can't demonstrate it, 

and that therefore the great importance of deciding 

what is the nature of the exposure-response model, 
and what we conclude from this, is that the exposure- 
response model that fits best is the linear 
relationship, and that therefore with a linear 
relationship we must assume that there is an 

excess mortality attributable to exposure at lower 

levels. I want to make that clear because it could 


otherwise be read to imply that there is no hazard 
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- 14 - Kotin, cr-ex 
Q. (cont'd.) "below twenty, and the reverse is 
Ourscone Lusione, 
Then I asked him, "So I just want to make sure that 
5 I understand that. Is what you are saying that 
epidemiological methods are not sensitive enough to 
detect the excess risk at low levels?" 
He said, "Answer; That's right". 
DO you quarrel with that? 
A. “Tehavesnosduarrel with that. That's. .pr. 
10/ McDonald's coin is epidemiology the way mine is the binocular 
microscope, and I certainly...I would hope I have come across 
clearly...have infinite respect for his capability as an 
epidemiologist. Again, more eloquent than my saying it is my 
frequent reference to his work in my publication. 
ae OotelAawonit teadsitarovvou, buteDr BwWerlimessentially 
made the same point in his own article, and I take it you have 
no quarrel with that? 
A. aeNotpattal ls 
QOnn,eOne Of the lehings ithateyoultoldtus! yesterday, 
told me was, that in looking at this whole question one should 
20 look at the epidemiological data that we have. I think that's 
what you said? 
Ageaves. Bisdonbenrecallesayung ith, vouthvt's a 
statement I could have very well made. Yes. 
Q. Can you help me on this, because you obviously 
have a very comprehensive knowledge of all of that literature, 
= if this Commission were going about that job - to look at that 
data - are there any particular studies, in your judgement, 
that we should give more weight to or place more reliance upon, 
than others? 
A.wL quess my.shlrost,” Bimenot gormoitorsuggest 
39} ‘the giving of weight to more than others, because I hardly set 


myself up as an arbiter, but if I may take advantage of the 
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- 15 - Kotin, cr-ex 

A. (cont'd.) opening your question has given me... 

Q. Sure. 

A. ...it seems to me there are three or four rather 
key studies that may very well be enough if the elements of the 
study can be verified. 

What I have in mind, very briefly, is the Turner 
and Newell study. Now that is a special resource, it is a 
specialfpopulation ,Siteis@a special situation; @and®? think” that... 

O78 is¥this Rochdale? 

A. Yes. I think that were I given the responsibility, 
and mtrsounds.OlymptanyelLtapologizeatorwthat... 

Q. No, I'm interested in your answer. 

A. Basically, since that really represents a 
real situation, as indeed the McDonald and the Weill studies 
represent, and indeed make no mistake, the United Kingdom has 
grabbed this problem and attacked it a little earlier in the 
game than we have on this side of the Atlantic, it would be nice 
to really verify or get the confidence limits of the industrial 
hygiene measurements. It would be nice, and this I discussed 
with Professor Scarf who is now dead, but head of pathology at 
the Middlesex Hospital and former editor of the British Journal 
of Cancer, and spent some time at the Middlesex with him...I 
guess Professor Zachary has taken over since...to verify 
pathological diagnoses, particularly in the early days of the 
ascendancy of lung cancer as the most prevalent cancer in man, 
in males I should say, and the unfortunate proclivity of the lung 
as being a site for metastases from other primary sites. 

Early in the game there was much confusion, because 
once the data were unequivocal that cigarette smoking was 
associated with an increased risk to lung cancer, there was a 
tendency on the part...and studies of data in many institutions 
showed that...to overdiagnose lung cancer in terms of not taking 


that extra step to make sure a primary wasn't there. 
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- 16 - Kotin,. cr-ex 
A. (eont’d.) So that "s@number ione,;awithouts going 
into...verify the data, the raw data, from the series of studies. 
Not the McDonald or the Weill study, because these are studies 
5 that are sufficiently recent where the caveats were available. 
I wasn't there, but I'm told how Dr. Knox and 
Steve Holmes, how busy they were and it was almost like in the 
Old military days, you were given a new assignment in addition 
to other duties at no added expense to the government. These 
were the things that were done by people...these data were 
ie accumulated unlike at present, as a primary responsibility, 
but were done. -7okay,4 somlecthink tthat. woulda goer 
I think the same could be done in South Africa, 
where even though they have addressed the problem for a long 


period of time, the raw data...there are volumes and reams of 


44 measurements, and it may very well be that we'll find that we 
| || have to generate perhaps a lot less new knowledge than we think 
if these data and the sources of the data could really be reviewed. 
-_ I have found that...and just getting away from 
| asbestos...in the years that I was the scientific director at 
the Cancer Institute, or Director of the Environmental Health 
| 20 Institute, addressing the issues where a no-go decision was 
made on commitment of substantial federal resources, one found 
| thateigoinhg back ito wthetdata,s rdentriyvingvomestabimshing a risk, 
proved to be very, very helpful. 
" I have specifically in mind the issue of arsenic, 
i the issue of benzene. I guess benzene has been a matter of real 


3 concern of late, but I suspect the record would show that in the 


| sixties I felt benzene was a human carcinogen. 


On. 4) defer tommMr sWarrenonrithysy topic. 
| Mw. Nes Pew use thistasvaniexampleyers felt 
that the data were sufficient despite the few cases, when 
| 30 one went back and documented the exposure and documented the 


diagnosis, and documented the specific circumstances of disease. 
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A. (cont'd.) So that would be my only suggestion. 
Let's milk all the information we have now, for 
See ce Se WO. 

5 Q. Just to come back to my question for a minute, 
and I think you started to tell me, if I had to put the list 
together of the three or four studies that you would look at, 
you've told me about Rochdale, what are the other ones? 

Aw I@look=at the South African data and go 
through, much has been done with the populations in the mining 

be Ofvashbestos=i2n Soutn ALrica. 


Q. Are there any existing epidemiological studies 


that bring that data together, to your knowledge? 

A. Oh, there have been reports at the 
Johannesburg conferences. I don't know of any study that brings 

a5| it together. 

Another crucial issue is the verification of 
mesothelioma incidence in Finland, the almost...the ubiquity 
of pleural changes in this population, and so on...terribly, 
Lelia oly Ymportanet. 

So I would again, on Professor Merman and the 

20 others...I'm sure if one examines their data, one would come away 
saying that everything that can be gotten out of it can be gotten 
OUL Of It, but there are’ lots" ol papers Of this type: 

So the Finnish data, the Italian...whereever 
there are occupational studies, the Bollangero population study 
of the chrysotile miners in Italy. There are stories, and I've 

2 spoken with members from the Pneumoconiosis Research Unit, where 
mesothelioma has been presumably reported in Cyprus, where it 
is chrysotile that is mined, not amphibole mining. 

Well, I have no knowledge whether there is a 

single mesothelioma in Cyprus or not - other than anecdotally. 
30 I have not been to Cyprus. 


Those are crucial bits of information that by 
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A. (cont'd.) themselves may not be terribly 
informative, but together they add up to a mosaic that allows 
you...because that's how it's done in other areas. 

5 Os aWouldjallvof thatadatagbe ron tyourklist? 

Avecves. 

O.Aninétermsaof athe iacbualsepidemiroltogucalyconont 
studies that have been done, which of those would be on your 
list - besides the Rochdale? 


| Aw wOhpiobvrously Luthink you would have to begin 
| | 10; with what you have now and work back. You would certainly have 
to include the Paterson, New Jersey study, and the Insulation 
| Workers Union studies. 
©., Selreott ys? 
| A. Or. Selakoftivand nis associates. ~l think 


that would have to be done. 
15 


P.thinknbDrm. Fe€larkeCooper on the west acoas tuck 
i the United States, who has been honchoing a joint industry/ 
| management asbestos surveillance program for almost two decades 
| now, the data that Dr. Cooper has on prevalence and incidence 
| of asbestos-related diseases...and I'm sure there's nothing 
| | ag|) youehmaven*t thought of or aren't aware of firsthand, but these 
are the studies and what you do is you look at those. You look 
| | for consistencies and inconsistencies between these studies, 


and begin to try to rationalize the differences. 
OeusOkay.2 
A. I think the Dement study requires great, great... 
25 since it really hasn't been published yet, so nobody can comment 
on it, it was presented at a scientific meeting...but that's 
the study when it is published in the scientific literature that 
will demand careful scrutiny. 
OresDoiyounhavemBanyeaniticusmss#ofait, Eromivour 


A. I have some comments about it. I don’ tihave 


i own knowledge of it? 
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A. (cont'd.) them with me. 

As lesay, alwhaveweeLt's really unfair to the 
investigator, and I know Dr. Dement, have for years, and I have 
regard for him as an individual, I have regard for the institution 
which just very recently granted him his doctoral degree, a very 
fine institution, and doctoral committee was first rate, but I am 
waiting for him to publish it and have it get by the editorial 
review board of a critical review journal, and I think that's the 
very least we can provide for an author. 

Q. Fair enough. 

A. Before you begin to look at it. 

Q. The study you spoke about yesterday that 
VOUr sown, COmpany WasWwoiich ol elakeni als ua, morbidity (study..4- the 
One a: 

A. “Dinw Chaseiwt GL oi vesyousthe incormation < 

Q. I know he'll give it to me. My only question 
LS a USetheresa .GONCURrent, Longo mg morta lily us tidy A.On LSet 
just looking at prevalence of changes? 

Mae Lots primani ly salcombunati on of morbid ty cand 
mortality, as I recall, and the data are being gathered in both 
areas. 

O18 sALL right ees hetGeme. 3 

Ae guehad to comeshere to learn tenable ssChase 
will be appearing before the Commission, and I said he wasn't 
yesterday. Obviously, I didn't know what I was talking about. 

One ebGbame: Cui. Govalci i teren tu copilc which gis 
your comments yesterday on lung cancer, smoking, fibrosis. 

Let me see if I can summarize some of the things 
you put to me, and I wrote down three propositionsthat you put 
to us, and let me see if I got them right. 

Proposition number one: On the basis of clinical 
studies and animal experiments, you conclude that asbestos on 


TUS Own lS capable lo& inducing, lung, cancer? 
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A. The data are there. 
Q. Fair statement? 

A. Fair statement, yes. 

Q. Proposition number two: Insofar as the lung 
is concerned, it is only rarely that asbestos is capable of 
inducing a neoplasm in the absence of cigarette smoking? 

A. Correct. 

Q. You distinguished between lung cancer and 
mesothelioma for that proposition? 

NN Yes; sir. 

Q. Proposition number three that I wrote down: 
If you have lung cancer in a nonsmoking asbestos worker, then 
the lung cancer will only be related to asbestos exposure if 
there is also present some fibrosis? 

A. “Yes; ‘that “s’what. I@believe-.” Yes, sir’. 

Q. Let me just come back to those propositions, 
and let me start with the second one which is the lung cancer/ 
Cigarette smoking proposition. 

Gan “you? te lieime biologically, “and I’m sure’ you did 
toivyesterday and (didnt gete it, but’can you tell” me biologically 
why it can happen, why asbestos exposure can produce lung cancer 
in the absence of cigarette smoking - why that can happen on the 
one hand, and yet why it is a rare phenomenon on the other - 
biologically? 

A. Well, first, by my criteria, an asbestos- 
induced lung cancer would have to be...to be so regarded it would 
have to be anatomically located in an area of fibrosis, which 
would place it anatomically in the distal branches of the 
tracheobronchial tree, and more than that, would place it 
virtually exclusively in the lower lobe area adjacent to the 
areaof fibrosis. 

I find it surprising how, when I'm asked that 


question, people will say when have you...what made you change 
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Meal CONtLG.fesyour mind about’ this? 

I believe under tab one, there you will find on 
page twenty-three a human...and this was published In oa o5. che 
paper given, I think, in 1974 or 1975...under asbestos site - lung, 
histology = bronchiolar. 

SOnuiesas 

Op POOkingweamaitable One now? 

A. Yes. The idea that asbestos could produce a 
special type...special is the wrong word...a distinctive type of 
lung cancer, is one that has been in the scientific literature 
for the better part of a decade, really. 

I limit an asbestos-induced cancer, noncigarette 
smoking associated to this, because I think the constellation of 
events that I described yesterday - the fibrosis, the interference 
with the normal viability of the epithelium, the bronchiolar 
epithelium, what we know historically about scar cancer, what 
we know about the response of this area of the lung to external 
irritants where epithelium will grow along the alveolar surfaces 
of the bronchiolar type epithelium, where it really is not 
normally present and so on, so yes, that is the Situs omer 
an asbestos-induced lung cancer. 

Qee ene tseciateageare phenomenon, because this 
whole constellation of events does not occur very often? 

Is there something biologically behind that? 

A. Well, I guess it's a combination of many 
things. There's other pre-emptive asbestos-associated 
phenomenon which might preclude the development of this, 
the pre-emption. I don't know why it's a rare phenomenon any 
more than why I know angiosarcoma of the liver is a rare 
phenomenon in persons exposed to vinyl chloride...other than 
what is the focal upon which the whole thing teeters, and that 
is dose response. 

I think we have discussed this..in fact it's 


in an article entitled Dose-Response Relationships. 
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Q. When we move from the biological evidence to 
the animal evidence, as I understand the animal evidence, and 
particularly Dr. Wagner's work, he has been able to induce 
5 lung cancer in his animals in the absence of any tobacco or 
Cigarette smoking, quite readily. 
Atm YES, eSice 
Our Allaright:, Why shouldn't we. believe the 
animal evidence on that issue, as it applies to humans? 
A. Well, I don't know what I've said in any way 
10 Challenges or generates any disbelieve in the animal evidence. 
I think that Dr. Wagner's position and my own are wholly 
compatible. There may be quantitative differences, and I think 


that is not unique to Dr. Wagner's work in relation to human 


in the area you mentioned earlier this morning. 
a So the differences are quantitative, not 
qualitative. 
Q. Quantitative in terms of numbers having 
it, OL DOSES? 
A. Wetl,) quantitative.in terms) of .....well,, 1 
20 don't see a distinction because the occurrence of one is 
dependent upon the other. 
Q. It's the same thing. You say it happens, 
he says it happens, but he says it happens more often than 
you say it does? 
A. ‘Hissrangmads save Chat.) 4).don.t. know how 
ah he interprets this in relation to its relevance to man 
Guantitatively,f and ini tact. have. an,exchange.of correspondence 
with Dr. Wagner relative to this, which happily is documentable, 
intimate discussions no longer ago than some four weeks ago 
when Dr. Wagner visited my associates and me in Denver. 
I think he has been rather circumspect in 


30 
avoiding any references or making any..or drawing any conclusions 


| disease, to human cancer. It's in relation to...it's common 


7 (6/76) 7540-1171 


A709 
so Geqeaah, yaa ie OUehe Gh aa i sake pani t 
aylibest edivp «pitsemg stts1a¢ i> 
_ tia aseY, A 
one sisiled ov 2*thivede guW, .tdpla Gta .9 
Tenatod od seblgga 2t ee ,eptet Jpa3 20. eonehiv= {amine 
Yer ne te Hise ev'L sete Wood doch Tt tiem «A 
Sonszivs Iscing afte ni wroiledeib yna asgstsnes 3O. eopnal [aro 
~bigtw #46 ave gm Baa Balziecg a setgeW. x0 Sand amide 2 
‘args 2 @n® ,esovetesi if svisesiadevp af yen e2acT ©.aldisteqao> 
eat A _&0.roisetos ‘nl f20w a'teggat sa Gs eipinit gon ei sans 
Soumeo 8° Pi on sO) OOlJeisz ae a's. ..teone0 nemo of... e@e6ecitb 
eOttiniont.elils seliitae Bermigcem soy Bo4e e023 =! 
fo) ,evdsetiocenp oxs 2600S 192320 eit 08 
. aOVisasil arp 
pelivsed s.eaagn 30 amma ah ovisazighev),..0.. 
. 7 teased Zo: .3) 
tv iiew...3¢ emes pi owieasionauy fen | .f 
ef ate 90 sonstiress ant seusoed Aslisaiselp A ser 3‘ ncb 
sred3o sft pegu Jaclusqeb 
sepeqqal 24 yee VOY, «Ensds ames ats, at 
ioks asste stom Shwqind. 22 ayea on tod Seed a of 
7 ‘Seecb 32 yee voy 
dort ocak ae: 7, oie ot inte, IK, 5 Bp 
a8 at elranee ea 
. ae . 
ner ioe paar vali 1 ; xt Ha 
Teg FP ee ee | 


anal TS ve = Oe x 


~ 


- 23 - ROP in act x 

Awe (CON GQ.) SeasmctOethe significance, OL nis 
animal observations to man in the quantitative sense. 

I know of nothing he has ever written, and I know 

5 of nothing he has ever said, and I know very, very specifically 

when I asked him a question in a letter which I would be very 
happy to submit to the Commission, in essense some variation on: 

Chris, a regulatory agency in the U.S. is prepared 

to use your one-day exposure Of a rate that 


resulted in a malignant neoplasm as the basis 


10 for promulgating some proposed rules. How 
useful or what do you think your data are in 
terms or their utility for regulation? 
I know there was some variation on utter nonsense. 
There is no way you can use that quantitative data. 
7 Q. He would agree with that. 


A. He what? 

Q. He would agree with that. 

A. Yes, I think if he were to come here he would 
Say 1t's..% 

Oc=, All rignt, lets move from the animal to the 

20| epidemiological evidence, and I know you are aware of Dr. Hammond, 

et al's, 1979 article in the New York Annals. 

Die SY eS esas 

Oe “TS thet consistent OF IncOonswsfrent, wuth che 
proposition that you have just been advancing? 


A. In terms of what, specifically? 


25 Q. As I understand it in the famous table 
that several of our witnesses have put up before, the table 
that shows that if you've got a relative risk of one for a 
nonasbestos-exposed, nonsmoking population, the relative risk 
for nonsmoking asbestos-exposed population will be five anda 

30 fraction. 
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A. (Founitopliveys.oreflive, ayes = 

Q. Then the rest of equation works out. 

A. Yes, well the only thing again, and this has 
been discussed at reasonable length with him, is what I have 
discussed and hopefully will get at in the not too distant 
future, and that is a histologic diagnosis. There are so few 
cancers that Dr. Selikoff has agreed to have me review the 
histologic diagnosis and classification of each of these neoplasms 
in his nonsmoking asbestos workers, where histological material 
is available. 

You know he has two classes of information - best 
evidence, death certificate - and by no means does he have 
pathological verification. No one person has, of course. 

But I would like to look at this population because 
it gives me an opportunity to examine the two posits, as it 
were, that I have made: One, the association of asbestosis or 
fibrosis with the neoplasm, and its anatomical site and 
histologicalsarelationzessiathinkebhat's critical. 

So I can either disagree or agree with it 
in terms of my coin, but certainly I have no reason to 
question the ability of Dr. Hammond and his associate, Dr. 
Seidman, to handle data correctly. 

QO. Bue Fina. Sh jJuskywantetoaget some sense of 
yOuUr notion of what¥ris rare Or nol rare, SO*) suppose: the 
question is, if we accept for the moment...and I appreciate all 
the comments you've just made...but putting them aside for 
just a moment, if we accept hypothetically for the moment that 
that study accurately portrays what in fact happened, there is 
a fivefold increase in risk. Is that consistent or inconsistent 
with your proposition? 

Ade ET' i cetd eyoutwhyexetsi ansassumption..ethe 
assumption would have to include that this fivefold increase in 


risk is corollary to and part and parcel of the presence of 
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A. (cont'd.) asbestosis to a rather substantive 
degree to...that is the only facet I would add to my response. It 
would be consistent if it were associated with asbestosis to the 
degree that would provide this local milieu for neoplasm 
development, and also I would like to know what the histology of 
thes tumor 1S. e.HistologysorecumoOrsm senelprul ebuterealilyvathat"s 
alloliets.. ».OuUsreal ly CanetenakcsdnlyanatdsalGatast@CONGLuSEOnS 
on it, necessarily. You can in some instances. 

Q. Let me ask you a slightly different question on 
this issue. Dr. McDonald wrote a review article, an epidemiological 
review article which you may or may not have seen... 

Aw oeel HAVER nOUer ead mite. 

Q. He took the Hammond paper and his own work in 
Quebec in his most recent work, and then put forward the 
proposition that the relative risk of lung cancer in nonsmoking 
asbestos workers was at least as great as in smoking asbestos 
workers, although the absolute risk obviously would be much 
higher in smoking asbestos workers. 

A. I am aware of that, yes. 

Q. Do you quarrel with that proposition? 

Aue Win (hismdatea ceesNO. Acad. lo tChinkh it oka 
conclusion that he can only draw, he feels, from his data. 

O..9 And .trOmeDre sHammond sadata? 

Ae Yes. 

QO. Lek mesigoutoethe «third proposition; the 
asbestos..the fibrosis and the lung cancer relationship. Again, 
can you just help me very briefly, because again my mind may not 
have been working, as to why that should be biologically or 
medically, why there should be this relationship? 

A. I'm sure I can't give you a reason why. All I 
can tell you is it’s an) observation that is decades old, that in 
areas of scar formation there seems to be a focus of increased 


risk for the development of cancer in the area of the scar. 
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A. (cont'd.) As I emphasize, we know so little 
about, really, the fundamental aspects at the tissue levels, of 
the origins of cancer, the pathogenesis - a fancy word that 
5 pathologists use - that I couldn't answer that. 
QO. All right. What you are saying 15 thatwit s 
a phenomenon that you have observed, bub yOu Can’ tegivecany 
scientific or biological or medical explanation as to why it 
should be? 
Aw lt would be so nigniy theoretical, that, i 
Me don't think it would be all that helpful. It would involve 
nutritional equilibrium, availability of precursors of 
metabolism...I mean precursors of materials that are necessary 


forsce. > replication. 
Q. Can you, on that issue, help me with a passage 


of yours that I don"t believe TI fully comprehended, and it's at 


Fe your tab three. It's in the discussion ateer yYOurTaLeleClende 

page one-forty. 
A. Mmm-hmmm. 
Q. Someone who I don't know, but someone named 

Mr. Sundaram asked you two questions. Question one: 

20 "Do you believe that fibrogenesis or fibrosis oS 

an essential process that has to occur as a 
precarcinogenic lesion before you could fina icancer.. 
Ape liete se COEECCE: 
Q. Is that what we've basically just been 

discussing? 

a A. Yes. I think Dr. Mustard asked that yesterday, 
and there are mesotheliomas which have been identified in the 
absence of any significant fibrosis, and mesotheliomas associated 
with large areas of fibrosis. 

Q. Could you help me, the passage I didn't 
30 understand was your answer to that question, which appears at 


the top of page one-forty-one, where you say: 


| f 
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Of “(cont de.) "FOr the £irst question, ). would have 

to give you two answers. Fibrogenesis as a 

pathogenetic prelude to bronchogenic carcinoma, 

certainly not as a temporal prelude, yes." 

A. What I meant was that you have to have the 
fibrosis...which is consistent with what I have been saying...you 
have to have the fibrosis beforehand, which leads to the local 
Situation that gives the cancer. 

As a pathogenetic prelude, obviously not because 
it isn't a fibrous neoplasm that you are getting, it's an 
epithelial neoplasm. 

Do I make myself clear? 

Ome ie Chink soe : 

Ae Basically whace I'm saying is that you have to 
have the fibrosis to create the local environment for the 
development of the cancer. But it is not the fibrous tissue that 
gives rise....the cells of the fibrous tissue are not the cells 
Of Ofigin Of theecancer, it 1s the epithelial tissue that is. 

So that pathogenetically it is not the prelude to the cancer. 

Is it clear now, I hope? 

OF Yes. | 

A. TharkGod. I guess when you answer questions 
you don't have the opportunity to rewrite and above all have as 
literate an associate as I have to make things clearly 
intelligible. 

Q. Then when you talk about mesothelioma, is 
yourvanswer driferentvon the question as to. whether there has to 
be some antecedent fibrosis? 

Awe NO] Sle woul lsccy atnateai rt -caneor -CcCannoc. 
Yesterday “I "potmted out fthat there are data from...2 think 2's 
an issue that isn't yet resolved in man. 

Q. Is there any epidemiological evidence of which 


you are aware that supports the relationship between fibrosis and 
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O. (cont!d.)> lung cancer: 
ReeONO lati cere DLOs oral Pungecancer.e 


QO. .Yes. The antecedent evidence of fibrosis before 


3 you get lung cancer? 

A. Oh, I think ...again it may very well be 
anecdotal...but in the Rochdale study, I recall discussing with 
Richard Doll, and perhaps with Dr. Lewinshohn, temenet Sure. .0UC 
they felt that where they did have pathological material, it was 

10 invariably present. 


In tact. think 1t, was tair to say that the 
BOsleELoOMm ate thal time, Of Lie British pathological community was 
that they felt the presence of asbestosis would be necessary to 
identify or catalogue a tumor as an asbestos-induced lung cancer. 
I can't say whether they hold that position now 


15 or not. You are going to be in a position to Lancet na teoUleveny 


Sciatic 
Q.. Is there any other evidence? 


A. Again, the evidence is a reflection of the 
scientific principles you bring to...yes, there's evidence 
because from that point of view, I say it's evidence. 


cae Q. All right. 
Ne Tecouldibe as wrong) as che Very Gevily sou ie. 


Q. When you look at the question of compensation 
and attributability, do you apply that principle that you have 
just been talking about to determine whether you are going to 


compensate for lung cancer in terms of whether it's asbestos- 


a related? Is that the principle that you would apply? 

A. Yes, I would apply the principle of somebody 
having some asbestosis, and bronchogenic carcinoma, as having 
quarried] Lor compensation. 

QO: Is there any magical level of EIbrosis thats s 

30 necessary? 


A. No, you see, there's an art and a science to 
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A. (cont'd.) everything you do. My mentors, I 
never could understand how Professor Saffear or Professor Steiner 
Or Proressor Stewart coulanrealiy lookeat a slide and jsay this 
HSawnat. teats wands threesnourgulatereimyoulaucti tapes looking. 
as a resident, trying to see what they saw in three seconds. 

There is a feeling I have, and it's not unique to 
me, it is how pathologists work. There is an impression you get, 
and this is why experience is so crucial. It's how much you see, 
how vast your experience is, that gives you, that summates to 
what we commonly call expertise. 

Q. Can I turn for just a moment to gastro- 
intestinal cancer sand [Um not ucertain la know Whatwyour position 
PoeOnleciat. 

Do you say it can be caused by asbestos exposure? 

A. I have serious doubts. And again, one has... 
what one really has to be very, very careful in taking a firm 
position where there are contradictory data, but what I think I 
can do is articulate a position I have taken as long ago as a 
decade. 

OS Sure. 

Roe gihatel Spe iL isteOrual ls tie assimprlon. that. 
gastrointestinal cancer really turns me off as a term, in the 
sense that the epidemiologic associations with the various levels 
of gastrointestinal cancer, long before we even think of asbestos, 
are different. You have the upper gastrointestinal tract, the 
oral-facial area associated with malnutrition, alcoholism, the 
susceptibility associated with rather severe vitamin deficiency. 
There is the association of esophageal cancer with certain 
syndromes in Scandinavia, alcohol ingestion, it has been 
identified with. 

In the Transkye area of South Africa, it's an 
epidemic cancer for reasons that we really don't understand. 


Gastric cancer is a law unto tLselt in the 
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A. (cont'd.) anthropologists' sense of the term. 
It's a disappearing disease in the western world, ‘in the areas 
Of high endemicity it is still high and actually increasing. There 
are data in pockets of the world which show anatomical, histological 
Changes that appear to be related to high susceptibility. 
Small intestinal cancer is hens' teeth, I think, 

the saying you give to sophomore medical students. Colon cancer 
is yet a different disease in terms of its epidemiological 
patterns, and rectal cancer is different than the colon again. 
10 The relationship of certain types of congenital benign tumors 

Or premalignant tumors, if you want to call them, are determined. 

SOewhiles the,only..-weli) i clearly@physiologically 

it¢s the gastrointestinal; tract.» Histopathologicaldy, 

histogenetically, and particularly in response to external agents, 

PiaGiaieroe 
2 So I think gastrointestinal cancer can be misleading 
when it's used as a generic term, as it were. But nevertheless, 
there.are data; whiehsshow.anriski«.notsofethermagnituderoft lung 
Cancer, but nevertheless a,riskethat will chissquare outetosa 
P value that the statisticians denotes. statistical significance. 


20 One would have hoped...and in two studies...well, 


‘ as I say, one would have hoped that in gastrointestinal cancers 
associated with asbestos occupational exposure that some stigma 
of asbestos effect on the nonneoplastic side would have become 
evident. 

What do I mean? When Dr. John Berg, who was then 

25; at the National Cancer Institute and then moved to the University 
of Iowa, did studies on.a- series of cancers of ‘the colon 
submitted to him by the Mount Sinai group for not only 
histological evaluation; but electron »microscopicistudy.: slike 
miLcroscopicystudiessforathe presencesof (fibers paandesotonti: 
evidence of fibrosis and so on, he was unable to find it. 

Indeed, in experimental studies where asbestos 
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A. (cont'd.) has been fed, the fibrogenic 
Capability has not been demonstrated. 

Feeding studies that have been done have been 
uniformly nonproductive of neoplasms, but that just means in 
that experimental milieu you can't have it both ways. I don't 
know how much you can extrapolate from those. 

But nevertheless, I have said and continue to say 
that it would be nice to examine the histology of the cancers to 
see what is...and gastrointestinal cancer, like lung cancer, has 
been studied to a faretheewell...part of my training with a man 
by the name of Steiner who classified stomach cancers until hell 
wouldn't have them...and really, they all had different natural 
histories, they all had different patterns of development. 

Trdonste knows wiiiwouldesayituat, using thensame 
reasoning I did yesterday, that the summation of all the data, 
the statistically significant in some and nonidentification of 
an increase in others, what we know about the histogenesis and 
the pathogenesis of gastrointestinal cancer at its various levels, 
and the really...the epidemiological data, again in the studies 
of the Mount Sinai group or the studies in Canada...are either 
best evidence Or death certificate. Maybe it's just the tubular 
vison of my being apfpatholeqiuse: 

T would like to see...and not because there's 
anything hallowed or sanctified about pathology...but the histology 
can tell you so much. It really can be terribly informative, and 
again I've asked in discussions with the Mount Sinai group, with 
Chemwiscdom, mand) Dreeisuzuka, the pathologist of that group, what 
their ideas would be about the wisdom of just looking at these 
tumors histologically. 

In summation, I don't think the evidence is 
convincing that there is an increased risk to gastrointestinal 
cancer that can be attributed to asbestos exposure. 

Am I saying that the statistical data showing it 


are wrong? NOs. ALI misaying to that 16s equlvocals 
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On eltes equivocal: 

A. It's equivocal, yes. But certainly a fast 
yes and a hard no are, at this stage, premature. I believe the 
answer is no. 

MR. LASKIN: I believe Dr. Uffen had a question. 

DR pM EN Se beSUSDeCe NOW sthiat: Tests striviatl, but 
it's a translation into lay language. What is meant by 
pharyngeal transpassage from the trachea? 

10 Does that mean swallowing? 

THE WITNESS: Exactly. Exactly. I guess I was 
being paid by the word, or something. 

What it is is an attempt to show, in that same 
phrase, show where the stuff you are swallowing comes from. 

MR. ASKIN: Q. Just lastly on this series of 

Us questions, what is your judgement on any relationship between 
asbestos exposure and cancer of the larynx? 

THE WITNESS: A. There again, you have the 
confounding factor of the high association with cigarette smoking, 
and you have studies which purport to show an association, and 
20 studies which do not. Here I don't think I necessarily take 

or feel that histology or pathology is going to make all that 
dpiference in varriving ata, conclusion. ~f think there should be 
some more studies to resolve this difference. 

The literature contains evidence and conclusions 
of an association - I think Dr. Newhouse, and certainly Dr. 

25 McDonald, did not see any. 

Q. Would you be looking for, again, antecedent 
evidence of fibrosis? 

A. Certainly antecedent evidence of fibrosis 
would be important to me in terms of thinking a second and third 
time about a role for asbestos. 


30 ; 7 : 
Q. What about with respect to gastrointestinal 
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- 33- Kotin, cr-ex 
QO. (contd 3) icancema. sls didn tarask vou what. ix. 
would you also be looking for antecedent evidence of fibrosis? 
A. Yes, because that would be a marker to me of 
5 exposure sufficient to induce fibrosis, and then I would look at 
the data for any one case. You know, you can't say, but from 
an epidemiological point of view I think that would be worth 
knowing and important to have. 
O. 4 Can, Dturm. gust, very! prier lyato,another tepic, 
and that is your discussion yesterday about fiber dimensions 
. and relative hazardness of fiber dimensions and the actual 
measurement, of fabers..., What dawant.~to. doers try and. relate, your 
testimony yesterday to what we can see and what we can't see 
under the optical microscope. 
Let me just put two propositions forward. One 
15 is the obvious,.and that is that under the optical microscope 
we measure and define only fibers greater than five microns in 
length with at least a three-to-one aspect ratio. All right, 
point one. 
Point two, we have had expert evidence which 
would suggest that because the optical microscope only has a 
20 certain.resolution power that. eveneati your ve, gotpanfiber, say 
Een. MLCrONSs im. length al fotteswgot.a diameters, essi thane point 
two, you won't see it under the optical microscope? 
A. This is what the experts say. 
Oren takingg that. frameworkaand applyingeat! toawnat 
oe you said yesterday, relatively speaking should we be worrying 
about the fibers that are smaller than five microns in length? 
A. Relatively speaking I think we shouldn't in 
the sense of the experimental data that are available, and the 
fact, that, there, atleast therests. a, consastencyeesiem just 
using...having done no measurement myself and not being an 
30] expert in measurement... 


Q...But on the basis of your understanding of the 
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Q. (cont'd.) experimental evidence, on a scale 
of relative hazards, the fact that we don't see the fibers smaller 
than five microns in length under the optical microscope is not a 
great cause for concern? 

A. On the basis of the described pathogenecity, 

I would agree with that. 

QO. Do we have €0 worry about the fibers greater 
than five microns in length that we can't see because they are 
too thin, under the optical microscope? 

A. There I think you have to be concerned because 
of the forked-end fibers. I think yesterday there was ample 
evidence that, as we have discussed, that supports the concept 
of thinness being a factor. 

It's very interesting that...the only comment I 
would make is, one would be well advised to, again, knowing the 
physiology of transport of particles through the respiratory 
tract, the concept of suspension in tidal air or the concept of 
very, very thin fibers being more amenable to dissolution, 
handling within the body, and of course I guess that theoretical 
concept really was a theoretical concept until one bit of data 
came along which I think surprisingly, but rather precisely, 
demonstrated this in an experimental model...not with asbestos, 
but with manmade vitreous fibers, where doctors Kushner and 
Wright did some intertracheal installations and they demonstrated 
that indeed the long, thin: dogma’....2f that’s what 12t) 2S... .was 
entirely compatible with their results. But they found a 
biphasic response - as you got thinner, you increased 
pathogenecity to a point, and I don’t remember, I don't have 
the article in front of me, but there was a point of thinness 
beyond which there was a disappearance of pathogenecity. Since 
these were two sort of universally recognized as careful and 
meticulous workers, I think that really does give a little more... 


it doesn’t prove anything...but a little more substance to the 
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A. (cont'd.) concept that there is a point of 
thinness where the potential pathogenecity is compensated for by 
the ability of the body to get rid of the stuff pretty Tapidly, 

5 Or it just doesn't get settled out. 

Q- Could I go briefly to your statement to the 
House of Representatives, looking at education, which is at tab 
seven? 

A. Yes. 

Q. Can I take youto the last sentence on page one, 

10} which goes over to the top of page two? 

A. Yes. 

Q. I wonder how far you would take that 
statement, and for example, do you take it so far as to Saye cia 
if there is asbestos in a school, that is loose or friable, that 
you can leave it there with no risk to health? 

“a A. No. I take it only as far as dose response 
will let me take it. Clearly, there are circumstances where the 
dose response associated with the deliberate, or with 
circumstantial, I don't mean deliberate, but where circumstances 
can clearly create exposures at unacceptable levels, above 

20| compliance levels, obviously the hazard is there. 

What I meant was that, as it was there, the 
discussion was related to the material that was there by virtue 
of its having been applied that way, not by virtue of anything 
that might have been done to it since then. 

I think that's rather clearly borne out in the 

25) give and take of the discussion, and the question and answer 
period with members of the subcommittee. 

Q- When you talk about dose and dose response, and 
you've got a discussion about low doses on page four; in terms of 
everything you talked about yesterday, in terms of defence 
mechanisms and so on, is there a difference DrOrouicalilvan tne 


30 
way in which one gets the dose? For example, does it matter to 
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Q. (cont'd.) the whole defence mechanism, clearance 
System, that you talked about as to whether you get a certain 
amount of dose inashort period of time as opposed to that same 
dose spread over a longer period of time? 

A. It varies with the agent, but clearly it does 
because one of the things that we discussed yesterday was the 
finiteness of all the defence mechanisms. So that... 

Q. What about with respect to asbestos? 

A. The same. I mean, that has a finite...yes, 

10 it has been known...again, one of the principles of carginogenesis, 
LOm reasons thal: One can cego Into rightanows, but one of the 
universally recognized principles is the fact that a dose, a 
hundred units of whatever it is, given at one time will behave 
differently than that same hundred given in doses of ten units 


at intervals. 


B Now, it may vary from agent to agent, depending upon 
how the agent 1s handled biologically... In some Cases it is 
dissipated. 

But clearly there is a difference between a series 
of high spurts, pulses of exposure, as it were, as distinguished... 

20 Q. Applying that difference to asbestos, what is 


the difference? 

A. The same as it would be, that basically if 
exposure is at a level which is consistent with maintaining a 
physiological state of activity for the defence mechanism, you 
are presumably at less risk than overwhelming the defence 

25} capabilities. 

Q. You refer on page four to two studies to 
SUppOort your argumene, and one 1 think I know about, it's the 
Stuay by Dr. Selikoti, lt) take it, in the area surrounding jbaterson- 
I think it was Riverside and one other community. 

A. That was one that was reported at the New York 
Academy that you referred to. Exactly. 
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- 37 - Kotin, cr-ex 
il 6. Olhel other ones 1, dont © thinks) knowsabouc,, 1s 
the roofing worker population. 
J A. It has been published in the New York Academy, 
— Oey Zeemayvpe, L9/3. Ll cant remember. 
_| But what Dr. Selikoff and Dr. Hammond did was 
identify a population of roofing workers, members of the Roofing 
a Workers Union, and very ingeniously said we can study two or 
three things simultaneously: first, these are people who are 
exposed to coal tar and its derivatives, with its 
i a carcinogenic polycyclic aromatic hydrocarbons; two, this is 
applied to asbestos-contained materials for built-up roofing, 
i the layer of tar, the layer of paper; and third, it was an 
outdoor population which they felt would give them some additional 
al information in terms of no restrictions on smoking, as there is 
15 in some areas. 
| What they felt was that they had the mesothelioma 
as the marker, lung cancer as a target for both the carcinogenic 
polycyclic hydrocarbons present in the tar, and the lung cancer 
q| associated with cigarette smoking. And in a study that was 
designed no differently than are other studies, they indeed found 
tT 20 an increased risk to lung cancer which was the formulae 
that Dr. Hammond has...he felt he had demonstrated...was due to 
‘jj the cigarette smoking, coal tar...at least he ascribed that, 
bute they didn!t.findeagsing le case Of mesothelioma. 
A| The absence of this marker convinced them that 
even though there was measurable asbestos and they Giant. coma 
. comprehensive industrial study, but they did make some 
j measurements to see whether indeed there was some asbestos 
associated with the occupational exposure. 
i; So that's the story there, and this was published... 
you would probably not recognize the content by the title, but 
i Tethink@the titer ofsetherarticlerispelythinkseitdeyenehas: hydrocarbon 


in the title, and if this were not a presentation to a 
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Ae (CONC td.) mNONSsclecntiticegLoup, 1c would, have 
had a bibliographic reference. It's one that you can easily come 
by. A phone call to Mount Sinai - send us a reprint of your 

5 roofing paper. 

Q. Thanks Dr. Kotin. You've been extremely 
patient with me, and I'm going to turn you over to my colleagues. 

DR. DUPRE: Thank you, counsel. 

Just before I invite the first counsel to 


cross-examine, is your maintenance person still expected? 


10 
(REPORTER'S NOTE: Inaudible discussion re 
maintenance.) 
DR. DUPRE: I was just wondering, would you 
like a-cup of cofifeckat thismooint, #br-ikotin? 
THE WITNESS: I would like one, yes. Thank you. 
> DR. DUPRE: Why don't we break until ten to ten. 
THE INQUIRY RECESSED 
THE INQUIRY RESUMED 
DR. DUPRE: Are we ready? 
au MR. LASKIN: Yes. 
DR. DUPRE: Mr McNamee, do you wishwto go firse2 
MR. MCNAMEE: Yes, Mr. Chairman. 
DR. DUPRE: Proceed, please, counsel. 
CROSS-EXAMINATION BY MR. MCNAMEE 
25 


Q. One of the questions Mr. Laskin asked had to 
do with the use of asbestos in schools, and I don't know whether 
he covered it, but you used the term in that article that 
a representative “tnappropriate USG Of asbestos. Did you meant... 
Ae AC Che time, . guess, © wasn ct there when 
39| decisions were made, but retrospectively it would appear that from 


tie point Of View Of 1s utility tteis obviously very appropriate, 
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=e) a= Kotin, cr-ex 
AS (cont'da) but from the point *cf “view=of "the 
natural history of what has happened since then in terms of 
pictures you see where kids make a special point of trying to 
5 do things to it f*and*so*fon sand "so “forth -e4Thie 1S *what Pemeants: 
Os * SOPErOMPa * practical point OCLreView fest ard 
have utility? TC dra ther) ob? 
A. “Oh, I*m™sure that it ‘served avery; very 
useful purpose and this is why it was done. 
Q. In Mr. McKinney's testimony before the 
10/ Congressional Committee, I think it's tab six, page 519, I 
think we found out an answer to the question Miss Jolley asked 
one of the previous witnesses about injection of asbestos into 
the lungs of human animals. 
PThis trad *Lo"do"wren the einjection of the lungs 
and the pleural cavities of submariners in the Second World War? 
A. Yes. 


15 


Q. Did anybody follow those people up and find 
out what happened to them? 

AS “There™@i1s*no way il °can “go =into,;, ineless -than 
an hour, telling you the actual efforts we have made to follow 

20, chat population “up: 

From St. Alban's Hospital, the naval hospital 
where this technique was used, to the National Naval Medical 
Center, to the repository of “all veterans’ records in St. Louis, 
to the submarine command, my meeting with the Chief of Naval 
Operations and the Surgeon General of the Navy, and then having, 

= just strangely enough, Dr. Sawyer who has been involved, as you 
may know, remember the name from the issues of asbestos in public 
buildings and so, was a submarine medical officer and he used 

his contacts...well, we got a series of promises. But basically, 
that population which had had this surgical intervention has 
still escaped analysis. We know where a sporadic case is here 
and a sporadic case there. 


There was a big fire in the Veteran Administration 
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- 40 - Kotin, cr-ex 
A. (cont'd.) Record Repository in St. Louis. At 
One time we heard that these were part of the records that were 
destroyed then. I don't know. 
5 Q. Well, with whatever followup you've done, have 
any cases of, say, mesothelioma been encountered in this cohort? 
A. No. The only case there is is where, in the 
literature, there is a case where asbestos was DuteInto a 
pericardial cage, pericardial sac, for much the same reason, to 
establish fibrosis in circulation, and there Drs. Churg and Howell 
10} have reported a case of mesothelioma. 
Q. The one thing that would be known,of course, 
is the amount of dose that was given? 
Ae ethatistcorrect. 
Q. Was it a massive dose, or just a minimum dose? 
Asmelttweas asctiterealiy wasn tepuresasbestos in 
be most cases. What it was was a talc containing asbestos fibers. 
It was a tremolitic asbestiform talc that was used. 
Q. Dr. Acheson, who testified a few days ago, 
in one of his papers, tab number three, he described...it's 
called Mesothelioma in Exposure to Mixtures of Chrysotile and 
20} Amphibole Asbestos..and appeared in volume thirty-four, number 
four or Archives of Environmental Health. It has to do with the 
analysis of tissue specimens of lung cancer and mesothelioma 
victims, and you, yourself, as a pathologist...well, basically 


you analyze thesfibemicontent,gobtain akfiber profile: 


A. Yes. 
25 Q. Are you aware of this study? 
A. Yes. 


Q. You, yourself, have you done any fiber profiles 
of mesothelioma? 

A. None.woaNOgnSirknet haveundonetnones 

Q. But are you aware of any other studies aside 


30 
from this? 
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- 41 - Kotin, cr-ex 
A. Yes. Drs. Timbrell and Pooley at Cardiff are 
doing studies. Professor Vigneau in France is doing studies of 

J this type. I think that at Mount Sinai, Dr. Langer and Dr. Rowe 

5 are engaged in studies of this type as well. 

| Q. As a layman having heard that evidence and 

_| reading it, it seemed to me that there is a fairly powerful 

indictment of crocidolite, if you take these results... 

i Awe Lt -1s“certainiy..-the data=are=there and that 

is why in my testimony yesterday I certainly didn't reject the 
| uM Posotor tye oneerecidolitewssltiis  justethat at this stage of the 
game a little more information like that could make an Overwhelming 

a difference in my position. 

re’ certainly=is~in the area that™I-said is going 

to make the ultimate determination whether...not necessarily 

| ne what I think is important, but from the point of view of the 
acceptability by the scientific community around the world, 

‘| its this type of study thats *qoing=to-dowict. 

Q. Dr. Acheson indicated that maybe he is in 

| sympathy with you on this basis, that fiber-for-fiber one 
asbestos type is as carcinogenic as the other. He said that 

| 20; maybe with crocidolite the dust cloud is the...it takes less 

I energy to raise a dangerous dust cloud. Is this in line with 
your thinking? 

I Ae LES oe hivaea tran erie rib eacreemnent with. 

. Q. You have indicated that the mechanics for 

i engineering of how the fiber particles, asbestos fiber particles 

| oo reach *the jpleura is "not known, or “at least there -are theories, 

I but not...is this partially...and it may be a facetious question... 
is this something that hydraulic engineers or physicists might 
aid? They might know as much about that as a doctor? 

I A. They wouldn't know as much, they would know 

"| 30 as loc more, becatsecrcertarmiy es. .cers ss not my “fields spit 

i 


certainly in the area of cardiovascular disease the engineering 
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- 42 - Kotin, cr-ex 

A. (cont'd.) principles of rheology have great 
application to the study of cardiovascular disease, and surely 
the forces are there and with the new techniques, the recent 

5 techniques...recent, I'm talking a couple of decades...of isotopically 
labelling materials, the bioengineering capabilities of simulating 
lungs...I don't know whether you are aware, you probably are...that 
actually there are mechanical lungs which for all intents and 
purposes, from the viewpoint of physics, are really elegant models 
of the dynamics of respiration, and these are things made out of 

10| manmade materials. 

Q. Yes, and what.about....v0u yave ;talking about 
these tracer materials and I was thinking, say with monkeys, 

I would assume the pathogenesis of their mesotheliomas are somewhat 
like humans' mesotheliomas...could not these trace elements be 
put in with asbestos and with x-ray, periodic x-rays to see how 

* they disburse or go to the pleural lining? 

A. They could, and I'm really not aware of the 
latest work going on at the South African Institute for Cancer 
Research, but certainly they are using the baboon population 
they have for bioassay studies, as well as for studies on 

20 mechanism. 

I rather suspect, though I can't absolutely state 
with certainty, that they are studying translocation in nonhuman 
primates as well. Certainly, nonhuman primates have been used 
and are very, very useful for studies of this kind. 

Q. In these...like Dr. Acheson's analysis of 

25 Dr. Pooley's data, we understand that asbestos fibers do reach 

the pleural area. What about some of the other particles that 

are in the lung, that are inhaled. Do they also have this quality 

of being transported to the pleurae, or is it a special attribute 
of an asbestos fiber? 
A. No, it's..any particle can be transported to 


the pleurae, and in, fact it’s not uncommon in an autopsy, life 
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- 43 - Kotin, cr-ex 

i A. (cont'd.) experience, to see red lungs in 
cases of siderosis, or black lungs in the case of coal workers 
pneumoconiosis, or the residents of Pittsburgh or St. Louis in 


5 the old days. 


| 


No, the particles can get out to the pleurae as 
Welly vesS Sit 


| 
t| 

Q. As I understood your evidence, you more or 
iy less restrict the carcinogenic fibers to a certain size...at least 
| within a range. Is that correct? 
| 10 Anes that Ss. correct. 

Q. When Dr. Berry was here, I think he testified 
as to an ulcer in his article, tab number three, about very fine 
grinding of asbestos fibers down to superfine sample number seven 
fiber. 91 dont know what that 16, putt GAtneGGl Ga Supreucy, 
small. Is that a fraction of a micron? 

i A. It can be ground very...yes. It can be ground 
to virtually any predetermined dimension that you wish. 

Q. Would this number seven be a smaller size 

| than the fiber type we are talking about? 
A. I would have to see just what he is referring 
20} to, because there is a commercial method of rating asbestos 
which has to do with fiber length and quality. That has numbers 
as well. 
Q. Whatever this number seven was, he indicated 
that in a rat population it produced a sixty-six percent 


| mesothelioma rate in one of Berry's studies in 1969, and I didn't 


+. 
) 


25) know myself whether he was Ce bein ma DOUce a... 
| An HeEawaSetaLkinguabOut a tong fiber, oa Lon: 
Chiitver aber tere. 
Q. Even when it's ground down, it's still long 
and thin? 
4 A. As I say, you can grind it any dimensions you 


wish, and I just don't know. I would have to recall... 


| 
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- 44 - Kotin, cr-ex 

Q. That wasn't clear to me whether this was 
grinding down way below the acceptable range of size. 

A. L Cant atiswer that"! “know the drticle, but 
I7Gon? t recall thewactualss. 

Q. You have indicated that a physical change 
might affect a carcinogenic property of a mineral or a substance, 
is that correct? 

Ay Yessir. 

10 QO.” You gave the example of-dririling*nholesyin a 
dime. 

A. Or a piece of teflon or plastic. 

Q. Would such a simple operation as, say, bending 
it, bending the dime, be a physical change or not? 

A. I don't know that that has been done. 

15 Let me just take about thirty seconds to show you 
what actually has been done. 

This represents a film, anything from the size 
of a dime or smaller, round, and you implant that, and you get 
your malignant neoplasm.* IL you drill™holes*inethis and’ then 
reimplant it... not the’ same™one, but drill holes®an exactly the 

sr Same Ching and implant 1t...you don te cet any tumotsce 

In fact, the assumption was that these holes reduce 
the number of cells that were immediately apposed to the 
carcinogenic stimulus, and therefore with fewer cells at risk 
you didn't get any tumors. 

25 What has been done is, you take a big thing and 
drill’ holes” in it. ~ Well *this;,"even with the hol@s drilled, has 
a surtace area “a multipove of *that Duc mit St2 Pi tappuaes. 

Then the same thing as I say applies in relation 
to size when I was talking about big granule, smaller granule, 
the powder, the dust and even the mist, and so on, so that 

30} alteration of the type that you mentioned, spatial alteration, 


probably would make a difference. Nobody has done it, because in 
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- 45 - Kotin, cr-ex 
Ae Vconteds)) 'Sadditiion to the molecular and 
Physical structure of a compound, one of the things that relates 
to a compound Carcinogenicity is its steric properties, its 
three-dimensional Properties. So that you can take a known 
potent carcinogen like a polycyclic aromatic hydrocarbon, 


benzpyrene, or you can take an aromatic amine like dimocetaminofluorene, 


a dye, and you can substitute a molecule of...one molecule for 
another...I mean one atom for another in this molecule, and 
alter its steric properties even though you have minimally, 

| 2 virtually not at all, altered its chemical properties, and 
enhance Carcinogenicity in some instances and obliterate 
carcinogenicity. So that Carcinogenicity is the sum total of 
chemistry, physics and dimensions and steric properties, 
varying all over the lot. 


15 MR. MCNAMEE: Dr. Uffen wants to ask a question. 
DR. UFFEN: Could I ask a question here? I think 

PECSOGETOLRLItetin here perhaps better than some other time. 
When we are talking about the hydrodynamic 

properties of fluids in Passages like biological engineering, 

we try to observe the principles of dimensional SIE r acti. 

similar top iovilscale mode P¥ing "EL vou scale down on size, you 


have to be very careful that you scale down properties also. 


20 


Now, in fluid dynamics we pretty well know how 
to do that now by use of things like the Reynold's number. 
What I'm curious about is when you move to an animal, where you 
scale down the size of the biological system, is there any 
analogous principle of similitude that must be observed? 

THE WITNESS: No. It would be nice if we 
had something like that, but the response of a population of 


25 


cells is completely unpredictable because the population of cells, 
as I think about it), it "would almost be impossible to get an 
equivalent number in the field of Carcinogenesis, because not 

all the cells in’a given cell population exposed to a Carcinogen 
are in the appropriate phase of cell division to be responsive 
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- 46 - Kotin, cr-ex 

THE WEINKSSe § (COntlas). (toga carcinogen. 

A carcinogen will be active on a cell during its, 
during one phase of its reproductive cycle, during its phase 

5 of mytosis, and the cells in any given tissue or organ do not... 
are .not -synchronous. ..Cells.are dividing at.different rates and 
in different patterns normally. In experimental models you can 
produce cell systems that divide in synchrony, but the normal 
tissue does not have a synchronous division of cells. 

DR. UFFEN: Can you tell the difference between 

0 the cell’ from agspecific! part of athe lung ofea small mouse, .and 
a human, and an elephant? 

THEAWLINE OG = BANOS) NOtAS Lt. 

MR ieee MCNAMEE 2 S50. a Well, ej ust atowgo back to.tne 
punching the holes, that might have something to do...to my 

15 uneducated mind...something to do with these principles of 
macrophage and being able to surround and attack, because you've 
got that many more Openings. Where maybe if you, say, take 
another and just feather the edges or made it star-shaped, it 
Mighty not.do anything. (ites sti blothes samesbulk¢ 

THE,AWLINESSs JA. selt could... Really, again, there 

20 are two explanations for these, both of which I think are 
of use in discussing the process and our understanding at this 
stage of the game. 

Q. With respect to the mesothelioma cases, 
are all these cells the mesothelium in the peritoneal area and 
also in the pleural areas, the same type of cells, or is there 

ad some differentiation between that and... 

A teehee no - It's the unusual mesothelioma that 
has a homogeneous cell population. In fact...in other words, 
where all the cells look alike like a starry sky, or something 
like that...in fact, one of the most common form of mesothelioma 

39} is one which has what we call a biphasic pattern. One type of 


histological geography at one part of the tumor, and a different 
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A. (cont'd.) type in another, and in a third 
place they are intermixed side by each, and so on. 

TUS Unusual'for Cancers to haves: 

Q. I think I obviously misphrased the question. 

I mean the mesothelium cells themselves, not the cancerous cells, 
Bbutsthe: Lining? 

A. They are similar. 

Os Aresthey also similar. to che lintig thac 
you are talking about in the bronchotrachial tree? 

A. No, they are different. They have a different 
function. The function of the lining, of the mesothelial cells, 
is to provide a silicone-like surface, I guess, would be stretching 
it, but nevertheless, normally during inspiration and expiration 
it would not be uncommon sometimes for the lung surface to appose 
and hit the chest wall surface...certainly the intestines bounce 
and move within the abdominal cavity...against the walls of the 
abdominal cavity, and the interesting is that to keep them from 
adhering to one another, to keep adhesions from forming, they 
have to have a silicone-like surface that will allow them to 
bump against each other and still produce no reaction, and 
therefore not stimulate the formation of fibrous tissue, which in 
that case would be an adhesion. 

Q. With respect to asbestosis, I think most of 
the evidence indicates that primary site is the lower lobes of 
the lung. Is that more or less true with pleural mesothelioma, 
too? 

A. No, they are observed all over...predominantly 
the lower chest, but they are seen all over. It doesn't have 
the consistency that asbestosis has for the lower peripheral 
area. 

Q. You have indicated that the dynamics of 
how the fiber reaches the pleural area are not Clearly known. 


Is it possible that obviously these, whatever method the fibers 
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j Q. (cont'd.) take to get to the pleural area, 
they go through this...they have already gone through this 
clearance procedure you are talking about, the mucociliary 
apparatus? They don't bypass it? 


ol 


A. Some have, some haven't. No, they all have 
come in through ....vou wre right...through the tracheobronchial 
CEec. Sure, 

Q- Can those...is it possible for those fibers 
to be passed through the walls of the lung and into the stomach, 


10 or is there just too many barriers to that...to Cause peritoneal 


Cancer? 

A. Oh, no. No. Let me divide your question into 
twOeparts) sif lo mays ele..t possible for fibers to penetrate the 
intestinal wall or the stomach wall? Yes, it is. Whether this 
ay is a mechanism for the formation of mesothelioma, I don't think 

anybody knows. There are opinions that it's the passage through 
the lymphatics from the lung, from the chest Cavity throughathe 


diaphragm into the abdomen. So the issue of the actual 


Q. In extensive autopsy, would any of the other 
20 Organs be examined to see whether...for the passage of asbestos 
fibers through them? 
A. . Well, not as part of: a routine AU GODS ~.tLt 
where you have a specific research program going on or you have 
a specific reason, for, looking, at jthem....as 2. mentioned before, 
where tissues from asbestos workers with abdominal mesotheliomas, 
28/ with abdominal gastrointestinal cancer, have had their special 
pathological studies made of the tumors as well as the intestinal 
tract, but that would only be a very special study requiring 
a nonroutine...the use of nonroutine methods for analysis and 
study. 
30 Q. Just one further area of questioning. You 
have indicated that one of the reasons why smoking is connected 


with certain asbestos-related disease is that it knocks out these 


i evolution of an abdominal mesothelioma is still a matter of debate. 
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Q. (cont'd.) two defence mechanisms, basically? 

A. Yess, sir. 

Q. So, say two people exposed to a heavy dose, 
one a smoker, he is going to have a maybe fifty or seventy-five 
percent of his defence mechanisms at least impaired, and this is 
going to cause the increased incidence of cancer? 

A. I believe that. 

Q. Assuming that these fibers, say in the nonsmoker, | 
they pass through these two defence mechanisms and then they are 
deposited on the pleurae, for some reason I would...in my layman's 
mind..it would seem to me that a smoker might also, because his 
defence mechanisms have been knocked out, he would be more subject 
to mesothelioma than a nonsmoker. From that I somehow think that 
there may be other factors, aside from fiber size, that mone 
havefas.4 

A. That could very well be. We just don't know 
that much about it, other than the fact that what we do know 
about differences in latent period, I think, a consistent 
observation in most epidemiologic studies has been a longer 
latent period for mesothelioma appearance than for lung cancer 
appearance, and it may very well be that the mesothelioma, any 
smoking influence on mesothelioma is masked or pre-empted by 
that lung cancer that comes along earlier...due to the shorter 
latent period. 

That's just speculation, I don't know. But I 
think what I say comports with at least the theoretical knowledge 
that we have. 

MR. MCNAMEE: I have no further questions. Thank 
vVOuUsDre KOC. 

DR. DUPREY “Thankyou, COunse.. 

Next? 

CROSS-EXAMINATION BY MS. JOLLEY 
Q. Dr. Kotin, the first line of questioning I 


would like to pursue is the defence mechanisms, because we went... 
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Q. (cont'd.) Mr. Warren took you and us through 
a very elaborate description which lends itself to animation of 
legions of macrophages and fibers fighting out, etc., and 
Ciliated mucous escalators, that kind of thing: 

I mean, I think we are all constantly impressed 
by the capacity of the body to help itself in defence against 
things. 

You mentioned that Arthur Morgan in fact predicted 
that ninety-five to ninety-nine percent of the fibers would 
perhaps be cleared in a healthy individual, a nonsmoking, 
healthy asbestos worker? 

AQ Well’, -Uuet hinkeonis'si Sain etnesLateratiures: SL 
think Dr. Becklake has published that. 

Q. Right. She mentioned ninety-eight percent 
gn nepes.rigqne. 

As Yes. 

Q. It's the same reference then. 

That's fairly impressive and it gives you a 
sense that; youweknow7=thattss..butelswondermitewe: could talk 
about actual fibers in the workplace and I wonder what do you 
consider...this is probably an unfair question...but do you think 
that two fibers per cubic centimeter is an acceptable workplace 
level? 

Ae” Onethe +basis of existing *data, ves. 

Q. Let's take the two fibers of more than five 
microns, per cubic centimeter, over an eight hour day. A worker 
breathing in that, without a respirator because we presume it's 
safe, and over an hour an average worker would breathe in a 
million cubic centimeterseor rar, 

A. Sihates abouteright. 

Q- "Is®that correct?* And over eight hours, 
therefore, taking two fibers for every cubic centimeter...and 


presumably, that's probably exaggerating, you are getting 
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- 51 - Kotin, cr-ex 

Q. (cont'd.) approximately sixteen million fibers 
per cubic centimeter? 

Asieves: 

Q. I mean sixteen million fibers of more than 
five microns in length, entering the lungs? 

Ae IRI Ont: 

OnwmWell,;jperhaps inotrenteringithe) lungswibuts.. 

A. But entering the tracheobronchial system. 

Q. Let's take the ninety-nine percent, because 

10} this individual is very healthy, and presumably ninety-nine 

percent of those fibers are being exhaled or gotten rid of in 
one sense, (or, the other.) One: percent of sixteen mislvlionfibers 
leaves you with a hundred and sixty thousand fibers left in your 
lungs after one day of exposure at that level, and I find it 


very hard to believe that a hundred and sixty thousand fibers is 


18) a no-effect level. 
A. I have no way of responding to that. If you 
find it hard to believe, I respect your disbelief. 
Q. I mean, that's only one day and these workers 
work for more than one day in asbestos fibers. 
20 I would like to pursue the no-effect level, if 


1t°s all right with youjn andsthati tsiithat 1t seems to me when we 
went through your biography yesterday...you certainly had a 
Very-amMpressive biography....and with a lot of public health 
agencies, and my understanding is that in 1973 you testified 
as a witness on behalf of the Office of Hazardous Materials 
25} Control forthe United States Environmental Protection Agency. 

Ts, that correct? 

Ae. Thats comrecte 

QO; vedythink your couldutestiftve forsasnumberon 
agencies as a public health official. 

In 1973;einj November.ecthat wasa thedtestimony... 
you indicated that in fact there was a no-safe-threshold for 


asbestos? 
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- 52 = Kotin, cr-ex 
A. I was speaking as I spoke yesterday, of the 
molecular interaction. One molecule can react with one element 
in the DNA, and clearly how can there be a threshold if that is 
5 for the transformation of the cells. It is the promotion and 
the other factors for which there'saseries of thresholds, and I 
can tell you that in 1970, before that, I was a member of a 
certain group where I said exactly the same thing, as part of 
an expert group appointed by the secretary of HEW. There are 
no inconsistencies between my position then and now, on the 
10} basis of both the intent of the information then and the 
subsequent information, in terms of the vast knowledge of DNA 
repair which has entered the literature in the last five to 
ten years, and the monumental work done not very far from here 
by Dr. Farber and his associates here, and Dr. Peto and his 
a associates, on the stepwise sequence associated with 
carcinogenesis and the threshold...to use the word...bases for 
effect or no effect. 
Q. In one of your testimony as well, you 
presented apprehension about one fiber per cubic centimeter 
and the fact that you felt there perhaps was risk involved at 
20 one fiber? 
Ree On iceLeCat tmtia te 
Q. That was in an ABC interview with you two 
years ago. 
A. Well, the ABC interview was Mr. Bergman at, 
Pequess Upton Sinclalreputel tabesgten. ite tne sDeSteot daceCheck 
2 aspect of journalism. SThat nds been repudiated even by ABC, 
that program. 

Q. Could I take you back to yesterday's testimony, 
and that is that you were talking and I understand Dr. Chase was 
going to present this material to us, but we were talking about 
no-effect levels for carcinogens, and all of a sudden you 


described to us your modern plant as an indication of a no-effect 
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Q. (cont'd.) level. My understanding is your marker 
disease there was asbestosis, is that correct? 

A. We are in the process of getting the others 
as well, and all I reported was asbestosis. But as of right now, 
we have had no indication of any neoplastic disease as well, it's 
just that the data have not been accumulated and presented in 
the tabular form which will warrant its scrutiny. 

I might suggest that the data which we have, there 
is no way to have the validity of your data checked than by having 
10 people who have extensive experience in the field, and I believe 

it was, what, three weeks ago,, Dr. Chase? ...that Dr. Chase 

and i data in hand, flew to New York and had Dr. Nicholson 

and Dr. Selikoff, in the course of a whole day, review the data 

from the point of view of clearly getting the added benefit of 

their experience, and also having them see things that perhaps 
i we didn't see. 

So the data are there for presentation. They will 
be presented, and we look forward to having both its merits and 
its shortcomings pointed out to us. 

Q. I would like to move on to smoking cessation 
20 programs, and that is that you made some very strong statements 

yesterday and you have always made very strong statements about 
smoking and the implications of smoking and asbestos, and that 
smoking cessation programs are very important. 

I think you would agree that asbestos workers 
would obviously reduce their risk if they stopped smoking? I 

25} mean, that's the premise on which your... 

A. Yes. When we started the program, the risk 
was limited to lung cancer. But now the most recent report of 
Dr. Selikoff to the National Institute of Environmental Health 
Sciences clearly moves smoking from the category of aggravating 
asbestosis, to now having a demonstrable and verifiable role 
in increasing susceptibility...as it has for lung cancer, though 


not to the magnitude. 
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ae aa Kotin, cr-ex 
A. (cont'd.) So perhaps for even more reasons 
than we initiated the program, there exists now. 
QO.” Lsguessel wou Lae lLikestLoO etalkeastittrles bits about 
5 corporate responsibility, because one of your papers that was 
presented to us was...I think it was tab number two...was called 
The Industrial Medical Officer and Corporate Responsibility. 
A. I Know the paper. 
QO. Given that obviously lives would be saved 
if asbestos workers and former asbestos workers stopped smoking, 


10 and the fact. that corporations Know about, that, and -©£ think that 


has implications for punitive damages in lawsuits, certainly in 
egies See 

A. I nave omy Mobs snot my Liab. 

On NNElLther dougie 'soO...ckay, 425. a) DUDA crhealtn 
Matter then, dOvvyou thinkelteshoulds besa corporate policy for 

1g every company involved in the asbestos industry that they should 

notify every worker or former worker of the risk involved in 
smoking and asbestos? 


A. ‘Yes, 1 do, and we have: 


Q. Has Johns-Manville notified every former 


99| worker of the implications? 


—_— 


A. Well, certainly to the extent that the policy 
exists, I understand. I obviously have not contacted the workers 
themselves, so I can't say how effective it is, any more than 
somebody buying a package of aspirin is going to use as directed. 

But certainly the policy of informing people 

25; exposed to asbestos as to the confounding effects of smoking is 


something that should be done. 


== 


Q. Would you consider perhaps the corporate 
responsibility as well in notifying, provide an opportunity of 


help to workers to stop smoking as well? 


O.e Ls) that. pantaOL your (program, TOrerormer 


i Aw )1 -thank=that nas» been part, Ob cur program, yes. 
i] employees as well? 
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Ac? GNO fel teso ce, 


Q. You would recommend this kind of a program 


to any of the corporations involved in asbestos, would you? 
5 A. I would, yes. But I don't know how much 
weight that would carry. 


Q. Are you aware of the fact that the smoking 


cessation program, or the smoking ban, at Johns-Manville in 


West Hill has been removed? 
A. Yes, ma'am. 
uy Q. I understand it's in response to a grievance 
BEOte toe) ni One 
RiaoeeCOLLCCU. 
GO; DO Vou NGe mhank that chates: how do vou 
reconcile your policy with that? 
ae A. I reconcile my policy with the reality of 
having the duly constituted representative of the union saying 
that while in tact this 12S a case, 1t 1s a work condition that 


they refuse to accept. Consequently, the imposition of this 


provides us with the necessary basis for filing a grievance 
agar istm li. 
20 Q. In the United States, however, you have 
pushed grievances through to arbitration on that, because of 
your real concern in this health matter? 
A. We have gone to arbitration, yes, as I mentioned 


yesterday. At least three times that I'm aware of...I think 


F esmena P amen | P ieee | 


perhaps one more, but I can't be sure. 
25 ' : 
Q. I think one of our concerns, and you raised 
it yesterday, is that concern about the fact that workers are 


presented with anti-smoking...or bans on smoking and smoking 


cessation programs versus compliance, and the actual smoking 
ban came in in June of 1975 in the Johns-Manville plant in 
39| West Hill, was my understanding. Is that correct? 


I think you were here, actually, Dr. Kotin, around 
that time? 
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- 56 - Kotin, cr-ex 

Ae iThaG' S.«correcey 

Q@. Was that*going to be a policy at West Hill? 

Rs Agdinprit was a policy of the corporation, 
and its implementation, obviously, was a phased-in implementation. 
I must say that I probably share the major responsibility for the 
ineptness, administratively, with which the program was 
implemented. 

Ht wasjaslittlensnocking to yme.<slehade beenJan 
this industry all of eight or nine months at the time...it was a 
little shocking to me to realize that there was a special protocol, 
because I found a paradoxical situation of having the president of 
the local union tell me...and also the attorneys for the unions 
at grievances, emphasized again and again that the issue was not 
the biological basis for the ban, but items that...or aspects of 
the. program that they felt violated collective bargaining 
agreements and employees' rights versus employer rights, and so 
On@=and *soVLorecn. 

Other than to say that I was, I guess 
charitably, innocent - realistically, stupid, the program was 
just bungled, and I did the bungling because of my feelings 
that how could anybody really want to challenge this. It turns 
out that they really didn't want to challenge it, they wanted to 
challenge the packaging, as it were. 

O.Peletninkewandsthatice what Bn terms2o£) the 
Johns-Manville plant in West Hill, the smoking cessation program, 
or the smoking ban, rather, in the asbestos areas, came ane ais 
a time, would you say, of high publicity about the Johns-Manville 
DlLance? 

A. “ThatiTocan't ‘answer. I vreally don’t know. 

Q. I think it was during a time when it was a 
debate in the legislature. 

Now, I would like to go on to tab two, and that 


is your discussion of the Industrial Medical Officer and Corporate 


7540-1171 


2 : 
erie nists 


wee: a 


* 


iin mae 36 yoitog & St Org ; 

pavietiegac> eds 26 yutlogs wk 9k eulee 
Hobiearometgg? al-gnangg = enw euoiay 3 me ed! hor 
g43°202 yoilidtré<4ee) 20t she exede ues Getietg 1 “e YBa Sia 3 
véw “oopesy ata, Geidw deiw Cava abinimbe heatiger 


{tet pews fijm ! 


oO) cegd Bei 1... saro® pabssod= elasit Baw! st 

> Sh 32. ..a9L) oh) Pe @hsaod vale 75 onyeh we ite Wasenbnt ait: 
Louavoiqg Iaseins..c eee empds, Jed? ariseet'oo SGP Piswsete vitor. 

3a Jneh.assg ef) osivid We snitestip= Eeslrobewg 6 brags? sennc 
ectcin ott 72 syentesde sist onle. fine, ..e ilies ‘petaylasol act: 
jor ek gveel Seo Jan? ainps bar elapse Becasatare ,edine'retszy 25 
7 nlvecus. 10... eet) agedt got. . ded “#3 TOT, Sieed the lesiviu ex: 
gciaispaad evigosiion besafhay. 2led. Yads 2 S08 ee eety. nits 
or Que .atterr werolgqe sucisv edapin Sexdysilges pnb Bthew=174 
<t3x07% o@ ton oo 

2£00> 1... 263) i Seite "Re 93 néts aeds0 . 

ex tlaageig ear ,bhgise vile pier ines = 2Meaenrt (Vy ites faints 

analieg! + 35 seueded yebtpted a9 B26 YF Sas .bebbdud ae: 
enzus 21 .Rldr epen ihe ot 2660 ‘lined yOndyos Sigos wot 36-2 
ot Létnad yeas. 49 { dpretiens od sae 3° nblb Yieas yet Jeat zco 
, Senate, Sb as sRetpetosg ens Gores bast: 

eat Io acti? at Jat a! sedd GE, eet | i 2 Lv 1 

mies ABASeu ss? anktome att ih sa: anelge sf iveam~sn-i- 
22 a2 safes (eapxe wadendad ang nb SO wate. 2:1 a2 
elilvAetaatot sit suods yaoi Signy: Ape Rdeaced so0L3 


aw Aes Kotin, cr-ex 

O. (cont d.) “Responsibility. 

A. Yes, £ naveact. 

Orage Mr SOGLy 

5 Ase ip have Lop dy say. 

Q. Mr. Warren followed your distinguished career 
up to the time that you were a public health official, but what 
is that year and what date did you join Johns-Manville? 

A. I joined Johns-Manville, I think it was June l, 
ToT 4, 


a | ETaoaoacax8 ae — Jj Re Ee xe ee" 


10 O. Was anybody in thet posrtrony particutarly, 
before? 
A. They have had medical directors before, but 
Johns-Manville had its medical director leave some period before, 
and I think in discussions with the leadership of Johns-Manville, 
Ae they felt that not only the additional medical skills, but perhaps 
they might be well advised to take a look at the total program in 
the area of health, safety and environment, which at that time 
was really not done on an omnibus basis anywhere, and to my 
knowledge is probably not being done anywhere in the country 
Or perhaps... well, certainly in the*country, that “s) avirr«canr say... 
20 the way it is being done with Johns-Manville. 


That is, to take the continuum of health, safety 


the program, the person respovsto let ror lt, abtecie sievellorea 
senior officer, and recognize that reporting to the chief 
executive officer and chairman of the board...and have this person 
ZS develop a program which would, in an omnibus fashion, be concerned 
with...well, obviously first and foremost, the health of the 
workplace and the health of the worker, from which all issues 
are derivative, be responsible for the engineering, environmental 
engineering program, the industrial hygiene program, the 
EPA aspects of the program - air, water, solid waste, consumer 


| and environment, put it into a single program, have the leader of 
| product, have the education program in the area of health, safety 
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= 50 = Kotin, cr-ex 

A. (cont'd.) and environment, have the...what I 
like to think is an academically oriented program in biostatistics 
and epidemiology, develop a library resource in the academic 
sense of the term of a library resource, and then have this 
Program be the site for the corporation's activities in health, 
safety and environment. 

I think it was unprecedented in two TeSpecus:: 
Mics teOreall yasthies levei o£ EOS PONS tol LULy so. becamem) 1 .asua 
corporate vice-president with the understanding that if I were 
to stay on, after trying this new world of business, I would 
become a senior vice-president...which I did, I guess, in the 
traditional industrial sense. I am no more a senior vice- 
president than I am a pilot of a 747 in terms of iy esoem Lari ty 
with the world of commerce. But certainly I am a senior 
vice-president in terms of the muscle that went with the position. 

Over the seven year period that I've been with 
the company, now immediately before my retirement in a matter of 
weeks now, this program has evolved. I think it's been a model 
as measured by, if nothing else, the requests we have for the 
OFGanization Of -our program, .the: visits of people in corporate 
engineering, corporate environmental control. corporate medicine, 
from around the country if not in fact from outside the United 
States as well, and gambling on somebody who, a corporation, who 
was an unknown factor as far as the world of commerce was 
concerned, and who in addition to throwing his M.D. on the 
table threw his ex-officership in the ACLU and the ADA, took 
one hell of a bit of courage on the part of Johns-Manville to 
do that. 

They did it and I hope as they look back, they 
don't think they made a mistake. But that's for them to decide. 

Q. You have described my next question, which 
was your responsibilities, but do most of your discussion here, 


you consider these your responsibilities? The medical officer as 
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- 59 - Kotin,, cr-ex 

Q. (cont'd.) a member of management, the 
responsibilities described on page 243 and on? I mean, I realize 
you are at a very senior position, but presumably these would 
apply tolyour position asi well? 

DL masyesee Wale wrotes ths si watnerche.e@ sasmone, does 
write...with a combination of what the ideal is and hopefully 
where the ideal has not been met, there are efforts in the 
direction of achieving the ideal. 

Ole Canmimrask! yous iterou Giaresresponsible; ing your 
program for your Canadian divisions as well? 

Ate Yes’)4 matam: 

Qt. Canvi: ask: you ,exactly when do you think that 
you personally knew about health effects with asbestos, and 
what health effects? 

A. Well, again I recall in the pathology textbooks 
of a noted Canadian, as a medical student back inthe thirties, 
in Voigt's Second Edition of Pathology...and Sha Gistiansicldtedi tion... 
there is a picture of an asbestos body and asbestosis. 

Q. When do you think the general knowledge of 
cancer came about? When did you personally know about cancer 
related tomasbestos 2 

A Ane) chink inh eis! 9559 pubdaica tronyiofypoll 
and his associates on the Turner/Newell population really, as 
far as I was concerned, documented an increased risk to lung 
cancer, and then for mesothelioma clearly the landmark paper 
of Wagner, Slaight and their associates in 1960. 

MR. WARREN: Mr. Chairman, I really wonder about 
the relevance of this line of questioning for purposes of this 
Commission. My reasons for concern are pretty obvious. 

This could very easily become a backdoor vehicle 
for getting Dr. Kotin to discuss questions which are in 
products liability litigation in the United States, and the 


looseness of the procedure...and this is in no way to be Cmiiwcal 
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- 60 - Kotin, cr-ex 

MR. WARREN: (cont'd) of the way we operate in 
thissoroceedingsawrthescientibic facts s,sbutethe shoosenessr of the 
procedure employed here with respect to these questions of when 
did the scientific community know what about, when did they know 
what about what, particular kinds of disease, is something that 
I'm a little concerned about seeing addressed in this proceeding 
simply because the procedures are not such as they are ina 
court of law, andaledonttywant.to get into paslot.of formalistic 
objections. -thajustawonder Lm wescan soscut offethis: kind .of 
TAGUUnyvasS INGesleGOn kteSeGatnateml cehacedmlot Of relevance to this 
Commission's undertaking anyway. 

DR. DUPRE: Well, counsel, I take your point 
in that perhaps you are more familiar with the particular 
points that may bessub;judice elsewhere, than,1 am... 1 must 
confess though that from what I've been hearing in the last 
couple of minutes, all I heard was a discussion that started 
out that was based.on Dr. Kotin's article on the industrial 
medical officer, ,and tat. .this stage, of course, I can*t surmise 
that I know where Miss Jolley wants to go, but in response to 
two questions as to when he had found out something about 
any relationship of asbestos to disease, the answers that I 
heard are simply indicative that as his career progressed from 
pathology 101 at medical school, and when he read the Second 
Edition, on through to the mid-1950's, when he was obviously 
reading the literature, he seems to be right in step and very 
well read;+lL might say... 

MISS JOLLEY: tliwouldicertainly ,agree. 

DRa. DUPRE si as-.aS Aascientist. 

But you may have good reason for having some 
worries about where the line of questioning is going, but 
Miss Jolley, where are we going here? 

MISSsdOLLEY: «Qa +Allaright.. The next,question 


moves on to exactly one of the areas of responsibilty - it's on 
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ie en ES KOtiIn,. cr-ex 
Oe COnt cd.) ~pagesz2430.,ana that 1S Onropage 243, 
number five, and I think that's an excellent statement of corporate 
responsibility, and that is, "To use the standards established 
5 by regulatory agencies not as end points, but 
essentially as waystations to further reductions 
of hazards", and I certainly agree a hundred 
percent with that statement. 
THe DOSition Chatwuats Lt tlLue that COLDOraLions 


should know the guidelines or standards or whatever it is, in 


Me the jurisdictions that they are operating? 
THE WLTNESS:) -As How, aor k Nhandie thise don't 
want to get myself... 
MR..McCNAMEE: Mr. Chairman, if I might have a 
word, I fully agree with Mr. Warren that sometimes the line of 
15 questioning can go too far. It is my understanding that the 


health effects of asbestos, and maybe Miss Jolley can ask for 
somebody from Johns-Manville to come in and testify as to 
corporate responsibility. . 

Maybe I shouldn't be saying this, but really 

that Last question . thiankv1t, totallyrinappropriate for this 
20 Commission, that he should be asked to speak for his masters 
On corporate responsibility. 

MISS JOULLEY:) ll “think thet the head oF 
occupational health, safety and environment should know what 
the standards are in the jurisdictions that the corporations 
are operating. 

= THE WITNESS: Miss Jolley, I have never met you 
before, but my understanding was, and the chairman said in 
his very kind introduction of me yesterday, that I was going to 
be invited back as a scientist...that indeed as a spokesman for 
Johns-Manville, my prior appearance before this Committee was 
39) Clearly identified as such, and in rereading my testimony so 


as to make certain that everybody in the audience was aware, about 
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- 62 - Kotin, cr-ex 

THE WITNESS: (contd.) every fifth paragraph, 
was@an Officéereot thercorporabtione tanden Mikesto tChinkethat 
whatever knowledge I might have in the field of the biology of 
asbestos and asbestos-related diseases represents the basis for 
my...your very generous invitation for me to return. 

DR. DUPRE: I feel that perhaps we are ina 
tricky area here, which is however, perhaps simply occasioned 
by the paper that relates to the industrial medical officer, 
that appeared inthe book on asbestos-related disease. 

Could I just call a recess for about five minutes, 
because I would like to confer with my colleagues on where we 


should go from here? 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. SDUPREGB@SDTAOKOtCinvemyal immedi ater concerns 
that you, yourself, should not be in any way in a state of 
confusion in terms of what our understanding about your visit is 
on the one hand, again on the other hand what the overall terms 
of reference and concerns of this Commission are. 

You indeed have been invited here and agreed to 
come aS a scientific expert to help educate us on the health effects 
of asbestos. That is a very, very important part of this 
Commission's terms of reference, and what you are contributing 
in that area we are very, very grateful for indeed. 

That certainly in terms of your understanding of 
the purpose of this visit can be written 'mission accomplished’. 

Now,©whatel wantetossimply putitotyou,s pre Kotin, 
and indeed is a very useful reminder to all of us around here, 
is that our terms of reference as Commissioners, and our duties, 
of course, take us well beyond health effects. We do very much 


have to be concerned and look at development of health policies, 
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- 63- Kotin, cr-ex 
DR. DUPRE: (cont'd.) with the development of 
safety practices, with the implementation of such programs as 


seem advisable. 


ern iM KE § § EWN Ci EE 


5 Indeed, it's not least because you wrote this 
most useful paper in the book on asbestos-related disease, about 
the industrial medical officer, that we eventually wanted to 
read that article ourselves for our own education. 

Indeed, we ourselves have certainly a few 
questions that come to mind in this area. But let me put this 

10 to you, it is certainly our understanding that you came here 
One Enise trip stontalkwabouts themsctencinic s1deroL thinas,. and 
that you have been accomplishing very, very much to our benefit. 

Now, I will simply put this question to you: 
Recognizing that we are going into something that is not 
directly related to the purpose of this visit, would you be 

" willing, nonetheless, to help us, if you think you can, should 
we want to pursue a few questions from this industrial medical 
officer type of...01r 1£,)f0r that matter, one of the “parties 
would like to do that? 

MR. WARREN: Can I make a suggestion as to a 

20 distinction that seems to me to be appropriate, which maybe 
should satisfy all concerned? 

TOMDe Sure; ) DE Pw KOtiInits nere stoutestiry as a 
scientific witness, and has testified, as we all know, about 
the scientific evidence for nearly a day and a half now. 

In-additirony tonthat,. this Commission's 

25 responsibility is to formulate public policy based on 

considerations including the scientific evidence, and obviously 

public policy implications can be derived from scientific 

evidence, and likewise Dr. Kotin has testified on that subject. 
Lt is .also ,true that Johns=Manville s corporate... 

Johns-Manville's policies, whether required by law or taken 


voluntarily, as the smoking program is an example, are likewise 
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- 64 - Kotin ,) cre x 
MR. WARREN: (cont'd.) relevant to this Commission's 
consideration of what public policy ought to be formulated in the 
future. 

5 The one particular area of questions which frankly 
I would object to, is the questions along the lines of who knew 
what when. It is those questions which pertain to the products 
liability litigation in the United States, where issues are 
raised about the past, inthe fifties, sixties and fOrcies,. ana. 

+ don't see that going back over past history and public policy in 
the past and so forth and so on, is germane to the scientific 


evidence number one, public policy implications drawn from the 


| 
. 
| 
scientific evidence number two, or public policy taken by 
Johns-Manville now and in the future in response to scientific 
evidence, whether or not required as a matter of law. 
15 — am trying to draw a, distinction here which 
gives the maximum latitude to talk about the considerations 
which are plainly germane to the Commission's mission, and at 
| the same time narrowly confine an area which deals with who 
knew what and when in the past, which I think as an attorney 
operating in this sense for J-M I think we ought to aja keene isley 
a and Dr. Kotin ought not to answer, simply because they are 
questions which are raised in a different form EOrsasditcerenu 
purpose, and it's very difficult for me to see why they are 
germane here, nor can I feel totally at ease as to how answers 
to those questions might be misused in another form. 


ot Do you see the distinction that I'm trying to 


| 

| 
pose? 

| DR. DUPRE: I see the distinction you are trying 
to make, and I realize that I could at this point get us into 

a long dialogue on the merits of exactly the points you have 
made, some of which, of course, are points in law. 

| 30 Unless a counsel is going to consider what I am 


about to say is egregiously unfair, let me try to short ehimeesb alt= 


| 87 (6/76) 7540-1171 


yidnas? dvi ensizestp Yo aah tele 
wont on Io eorll edd poole isis 
siuvbote ed’ cs aisaseg Hoi : 
bis gowen!. stete yeosest tf 

i inp ,@ede20? She wpiseia ,asl Jeane 33 
&> yokieg Ghiteg bag -ysoseia sia, are ee ania et ae § 40h 
ghii-nsiar sis G2 ‘aqhexis ‘ct ic OF bag asset ab Bis tesa 22) 
st SecrS saath  enots ea iiati yoifeg fdee {noe 1Seme sinedive 
vy? a6vea worlog olidvg 20 ,OWs seater boaghive att finesse 
ost ieseige Of eanoyees ol sagda® os, 2 Gre won This hopt- auto 
wal te tes gam 8 Ae berhupes tom xo <plseii pevagbivs 

colike amped nottonisek> & werk o9 prévit me I 

encitetehiseaes ofa S655 Aled Of ebut tied SoRsKOM et) sevip 
$6 bts , Go o¢ie s'soixelemed, afd of, catemkep ete d3ipw 
oiw fle elesh feidw seca os e@h3mop giwe7tem.enss sree ort 
ystiotse ae @6 Antes 1 doiaw «sesg m2, a note Bre Saty won 
ied deatee es adgno ov Anis t M-t 202. wenge eidgynd qoitsss%5 
gis yen? eepsood yierte .tewens o¢ Jon tipo abtor 3 Dae 
Shores a to) wtey tooxe33 tb £ at boatex e168, Hohty encbseou; 
Sie yads yee eGe OF en 19d shueiss8 qzev e'a) one smagiiwyg 
exewens Mod os leat to ylistoy Ise ad 20H Gus snsattsp 
HOEEPS nt dbesueig ad diyle ean kseom, ae0h7 of 


ot waded md se en eee - 


—— Og Kotin;,, cr-ex 
DR.. DUPRE: e(cont'ds) sity byesimply making the 


following points: Without necessarily according Mr. Warren full 


| 

value to the grounds on which you object, I am inclined to 

| 5 support no questions being asked at this juncture on who knew 

what when...among other things, for the very simple reason that 
the witness before us only entered the corporate sector in 1974, 


and that therefore anything prior to 1974 would be information 


Ess 


that I certainly would imagine he could not possibly come by 


except on a second-, third-, fourthhand or anecdotal basis. 


a0 Im putting forward my views, who knew what when 
is; neally notwan jappropriate, on Bruietudeesine oc) follow with 
this witness. 
MR. McNAMEE: If I might add a word, the reason 
Tl registered: my objection, I anticipate, that....well, were 
re having a witness from the Ministry of Labour next week and I 


don't} want him sto be put siniethe wositton that he asj;going to 
be asked questions about Ministerial policy, why haven't you 
put in this standard, sand, what; doesithe Ministry think about 
that, because we ust really cannot... bican't isayy wer cangt 
aulalow: ati, ibutrueke thinker ate iwonuld she qeerrub by suntadur pto_gpue 

20 witnesses from the government into that kind of position. 

DR. DUPRE: Mr. McNamee, you, I think, are doing 

a very excellent job here of anticipating what may or may not 
come around the corner. Let me simply say that if and when 
those issues arise withethe: Minsstryiof Labour, woishally indeed 


be ready to entertain any objections to any lines of questioning 


ao on grounds which there aregoing to be rather different and with 
which I am, if I may say so, rather more conversant. These are 
grounds that have to do with ministerial responsibility, so on 
and so forth. 
So what I have just said, counsel, does not 
30 necessarily hamper you in terms of whatever may be around the 


corner next week, two months from now, or whenever. 
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- 66 - Kotin, cr-ex 

MR. MCNAMEE: Thank you, Mr. Chairman. 

MR. STARKMAN: Mr. Chairman, I would have to, at this 
time register our objection to this type of limitation being put 
upon the testimony Of Dr. KOtin. 8As lo underscand ict, Dr. Kocin 
was not called by the Commission, but was called by a party to 
the Commission with standing. He gave his evidence and we have 
Eiuie ecg it Of cross-examination on the evidence he gave, as well 
as cross-examination of him touching any matters which are 
relevant to this Commission's inquiry. 

) My friend says that some of these answers may have 
an effect upon litigation which is presently going on in the 
United States, and while I can sympathize with him, my only 
response would be that that is unfortunate and not our concern, 
and the Commission's inguiry should not be hampered by the fact 
that there are hundreds or thousands of lawsuits going on in the 
United States which touch upon similar matter. Otherwise, it 
would be impossible to go forward. 

In terms of the cross-examination, there are two 
things. One, 1 "think, 15° Dr. KOGIn sos credipriity, and we ane 
entitled to ask him questions as to his personal knowledge of 
what he knew and when he knew it, and what he said and when he 
said it, and what he meant by what he said. Those seem to me to 
be relevant questions in terms of their’ substantive value, and 
also as they go to his credibility. 

| But there is a further question which is, Dr. 
Kotin appears not only as a medical doctor and an expert in the 
field, but also as a senior vice-president of the Johns-Manville 
Corporation. I believe if you examine their corporate hierarchy, 
that's fairly close to the top in terms of where he sits and who 
he is accountable to. He was called as a medical doctor and as 
someone who is inthat position. 

True that he only began his employment there in 


1974, but he may have knowledge of things that went on before 1974, 
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20) = — KOtIn ,* Cr=-ex 
MR .SSTARKMAN : (((GConted.) Sand’ hercertainly*has 


access to the company records and documents. 

; To adopt my friend's submission, or to adopt the 
reasoning that you are not responsible for things which the 
GOrporatlons cdvdsaprior to your apointment or employment, would be 
stomabsolve. corporations®oteal la@responsibility4because™ they are 
Ongoing entities with constantly-changing personnel. And if you 
can say that anything prior to 1974 is not within the knowledge 
of Dr. Kotin, it would mean that we would never be able to get 
10 any information about what the corporation was doing. 
Furthermore, it seems to me that one of the 
principle objectives of this inquiry is the question of standard 
setting, monitoring and enforcement. As I understand it, up 
until this time the monitoring to a large part has been in the 
hands of the various corporations, in the sense that they were 
2 Carrying it outlor it) was+done =bystheir employees: 

If it's going to be the Commission's recommendation 
that certain monitoring should continue and be done -in certain 
ways, there is a question of who should do that monitoring, and 
that raises |thevquestton oftthe credibility ‘of the corporation 
20 inchow it%carried outCits’ monitoring inthe past, “whether it 
accurately reported its results, whether the monitoring was 
as full and fair as it might be, and whether we can in this 
jurisdiction continue to leave these responsibilities with the 
corporation«or whether it has to be taken over by other persons 
or agencies. 

25 Furthermore, the question of the credibility of 
the asbestos industry. #yorein this*case Win particular of Vohns-— 
Manville...and the way it has carried out its operations, raises 
many questions about how stringently the company...this company... 
must be supervised by other agencies, be it government or 
otherwise, in its day-to-day workings. 


30 
So I think for those reasons the questions of what 
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- 68 - KOting cr ex 
MR. STARKMAN: (cont'd.) the corporation knew and 
when it knew it, and what it has been doing over the past...over 
| the foreseeable past...are very, very relevant. 

For my friend to object to these questions after 
calling a witness who is also a senior officer of the corporation 
seems to me to be unreasonable and denying us our rights of 

cross-examination at this inquiry. 
MR. WARREN: Mr. Chairman, I would make only one 
very brief response to this. Were this a court of law, whichert 
10 is not, virtually every question that has been asked by Miss 
Jolley would be an inappropriate question because it would be a 
| question which goes beyond the scope of the direct testimony 
presented by Dr. Kotin yesterday. 

tT haven't objected to that...this isn’t a court 
of law. 
le MESSRIOLLEWs Bln ts -tsunot sa scourt™Of (law: 

: MR. WARREN: I don't intend it to be, I'm not 
suggesting that it should be. This is a Commission Of Inquiry, 

and as I stated earlier, I have absolutely no objection to 
questions which go beyond the scope of the direct testimony, 


99| which go to questions of public policy, which are relevant in 


a broad sense, probably, to this Commission's function and 


objective and aim. 
I believe logically, honestly, every other way, 


Ey 


these questions which go to Colpab i ive, tothe ty ole awOLas 


—_— 


can use...don't really have much, if anything, to do with what 
25| we are talking about here today. 
I would suggest though, just as is almost always 
the case with procedural objections the better thing to. do at 
: this juncture, rather than sit and debate ad infinitum abstract 
questions, is to proceed with the questioning and Lie nave 
problems along the lines that I have laid out, and tried to lay 


. 30 
out as clearly as I know how, I'll interpose another objection 
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0 Jo Kotin, cr-ex 
MR. WARREN: (cont'd.) and I'll try to be clear 
and concise when I do so. But I think it makes more sense nage Ose ke 
: now, having heard the sentiments of all, to proceed and let's see 
“ where we go rather than continuing to debate this Power 
THE WITNESS: Mr. Chairman...may I make a comment, 
Me. Chatrrman ? 
DR. DUPRE see ’es, = wish, you would, Dr. Kotin: 
THE WITNESS: My guess is, it's almost going to 
bevel NOpe, notesolomonics, but fowl le rely OM My atLainind: tor 
10 tne rabbinate "as the basis. for at. 
| I'm sure Miss Jolley, whom I've never met before, 
| has done a fair job of learning who I am, what I am, and it 
should be clear even from the day and a half I've been here, and 
from my testimony here and before the other agencies that are 
| contained in this book, that it's alien to me to duck questions, 
NR and if this hadn't been...it obviously pointed up a dimension 
| that I am unaware of. 
I would like to make a suggestion. I think I 
have seen Mr. Warren three times in my life. I think this is 
the third time I have seen him. I'm sufficiently innocent, as 


99} I was in trying to deal with introducing the smoking program, 


—S 


to have not even thought of the things he raises. But the 
minute he mentions them, they become very, very pertinent. 
I would be delighted to come back...in my wildest 


dreams I can't conceive of a question that Miss Jolley or any 


—————————>—lTlrrRLLLCC 


of her associates can ask that I haven't been asked before and 


25; that I'm not prepared to answer, short of my ethics and my morals, 


: and how I treat my wife. 

I would like to come back, but with a Johns-Manville 
| attorney at my side. I do this with really no great feeling of 
Sacrifice, because it's great to come back to Toronto, it's a 

great place. 
a I would feel much more comfortable about that, and 


it's obviously not a matter of...it"s not a ploy to buy time. The 


7 (6/76) 7540-1171 


Racgrabphongs ate 


> wee e'sel baw bancbsq 09) itt 38s 


iniaeed.a @fem t ed cece aeaS te potarhen 


sqtoy ald etadbe a7" 


Snamsterc «> 

.wiade .69 Glope yay fat, T \e6Y innwoy . fc 

oe wntep saintia ety. at aso ve seeenyrw sur 

s2i peiless Wr do ytet Lib be’ { Sed \otwemalet goo .eget 1 ar! 
4) det elaed? ods ee wienidtes ot 


exoved ran’ seven sv’)  medY aersos wach Wiese <i" 


ti ben ap t 4nde \oo 7 OHM gadnieel Go doc sind sence seri 


ine sore Gned av'T Ued © had yeh uit mea? Geve seato =c bf wosle 


ee gat eethases zea Sy ea6ied bam gied ypontieas 78 mo.” 


~HAG LieaeiT 4H0D of sm ur andge OSL $009 .a0Od wit mM hensastrs 


acignttilh & Hy hulAsey y fpuokyde 5%. ,.aned o'berd eke Te bre 
#20 oseyacy @A T SES 

t emis £ unoideoppes « atamgd eazy Bivow 2 
utcalda nga 1 <eeiL gh a2 Bawde eaeds nezIee an fae eves 
4 <teezeonk eldiabo deep: wir od Bagel sead + eee beins ods 
‘aayoscG yarsdoqa edd onl agtinains Adtive ean o2 algae nh eee | 
Pe epnii+ add So Squads asta don wrest 32 
seit’ visu rev moses yous <inaal? mrcancgl asur is 


’ 
- 
77 


atoarh 


- 70 - Kotin, cr-ex 
THE WITNESS: (cont'd.) record is here and clearly 
: having written what I've published, I believe, and if I have 
changed my point of view, I have probably published that. 
I recognize the Commission has time constraints 
) as well. I will do everything in my power to arrange a mutually 
satisfactory time to...as the Supreme Court says, with all 
deliberate speed. If that's acceptable to you, I would be 
| very, very happy, and it would keep me out of trouble in terms 
10 of, as counsel there said, the not hundreds but thousands of 
cases which cover the spectrum of third party tort, I'm told. 
I don't know what I can or cannot say froma 
: legal point of view, just as I'm positive of what I can say 
, from the point of view of the substance of any response that I 
have, and it's comforting to know that when Mr. Meany and Mr. 
15) Kirkland appeared before Commissions that they had their retinue 
: of attorneys just as the chairman of the board of DuPont and Dow 
have their retinue of attorneys when they appear before commissions 
as well. 
I would like that privilege, and this being 
summer, I would be glad to come really at a time that would 
) a be sufficiently soon that the continuity would not have been 
lost, or the momentum would not have been lost. 
T think that's about as: far as) I dare go an 
light of what Mr. Warren has brought up. I will besdelagneed co 


come, and I will come as senior vice-president of Johns-Manville, 


——_ —_ 


95, and that should immediately remove many of the caveats that 
have been uttered today. 

MR. WARREN: I would suggest that Dr. Kotin has 
put his finger on one obvious aspect of this, and that is while 
I have awareness of in general...and I mean very general 
knowledge of...the products Igability litigation thatwis pending 


| 30 in the United States, I am no expert in it either, and GOMnwes eam 
really not ina position to see around every corner and know 
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- 71 - Kotin, cr-ex 

MR. WARREN: (cont'd.) every potential implication 
with respect to that litigation. 

I would, again, kind of come back to my suggestion 
at the end of my last remarks, and that is maybe we ought to see 
how far we can go and we may find out that Miss Jolley is a lot 
more able to carry out her lines of questioning, include evervehing 
she wants, and maybe Dr. Kotin won't have to come back. but a 
it got into very, very rough going, I think that what Dr. Kotin 
Says is a really very sensible suggestion. 

DHE WLIEINKSS <=" 1. wouldd...may I, Mr. Chairman, make 
a comment? I notice that there are issues of a memo on Johns- 
Manville letterhead that has my Signature, there is a copy of 
a Johns-Manville inhouse publicaton today, and I'm sure there are 
other documents which I am delighted to be questioned about. I 
have no qualms about responding and I would just like that added 
bit of comfort, because as of now I'm uncomfortable and let me 
even say it...I don't think I'm a coward...but I'm feartul and 
I would like to have the benefit of counsel because of the fact 
that there are implications that I am unaware of. 

I know about enzymes and cancer. I really know 
DOLhINgG ab0Ut..- SO 1t thse wouldshea agreeable, it is no great 
burden to return to Toronto, but actually it is, you know, there 
is a series of time commitments that have been made. I would be 
even Glad toO,do asiittle calendar shifting and what have you, to 
come at the earliest possible moment consistent with the needs of 
the Commission, because I think I understand and have great 
Sympathy for the position that you take, Sir, that theres no way 
you can put my right hemisphere devoted exlusively to science 
and my left hemisphere devoted to my administrative position 
in, the Corporation. Itessaystrange thing. 

I just don't want to be put in the 'dusty way to 
death' situation where things have been taken and quoted out of 


context, as I say, to the point where even Mr. Goldenson, chairman 


7540-1171 


Sn a ; 
_ 
. 7 : - . 
- tant? .ciiok inal me - 
anacue inkdveiog Gite - lybtdae ess 
spits) = 


! 
= 


| POLtragegs Ys oF Aas eee rainhia 
$92.03 culppo ey ogee ai sei bre 42 
ser a wb eetfow'erit ana fee ‘nhs pecs 
prifi4yaqre ebpinel .qalaaliepay 20 bial 
Yi Spit. yates anoe Gt. OTST > ng 2 
gtach 20 cate oem Anis Sf ugateop ‘ shad «yaa? atal Jug ie 
gisveppia ji one vibe yiteer 6 ab dyn: 
oivy .emrpied: «2h ..2 yea, + blew d hemere aut 
-yntol. to oan h Beate sua wide teat edison I~ Adtemson « 
te Vqoa le «i emeR2 ivddgapi= gf aad Seed. beeeitatal sii iene 
hs aged pam Gt @aa waked pete liane, seule! elitwaam-prdet 4 
+ \thada banmeeenaup jet G2 beddtyéteb et fait eamaeey wadse 
watt. 262d iL aeyt blivow I Son orihneqes? Jvods adleni ta veo 
 4ot bas aidete@inesay wl won to's wacnsad ,sSetaro to 'id 
wen -fierent ow i) dud... Brewoo se 6°s ants s'ned Piesd? YRS Oele 
Joe? a3 Sa weodaed feucvou Io 4itengd wad evan oF atel Siew 
‘<p. etawsay ee I tate Gaplgevliqn2t e7e omsal fe” 
wor? @ilépa 7 .seumso bas esmyany suods weal z 
jaurg.on wl 42 ,obdagexps, od bi vew afad St oe... awode pritoor 
oradt .sterel wey .BL 92 eilautos tud ,oonese? od WAGI93 OF Bebibe 
ot (iuew Kk ahem feed evan ged? s2nsmdimenpo euit?. 30 eeizae & &: 
at ,woy @ved tadw Bae paltiine téhesiso of35it 6 ob o2 belo nov 
a0 ghsac aod tlw eapsesence Fnsmors aidletag seoklxes ait 8 e809 
tang Svad Lay bnetaisbau 1 Aoki 7 pelaved | ———— ers 
(io.on Bb ame? Sard sie .exes Uo suits aolsieog = ¥ ged. ghdargmese 
_ dapeige-ot ylavtetxe Sepia 
—_— ev isan 


okiuninaele wid a . 
ge Aim ado, ef 


to op fbd-ev tet wor 
oF ie Wise O83 aids oi 


AG wltyaw Bre emney otk 


- 72 - Kotin, cr-ex 
THE WETNESS se (COnt cG.)s eOtecie woodrdsOrf AEG, had 
) the kindness to call me up and apologize for what he thought was 
some yellow video journalism. 
) MISS WJUOLLE VY Sl swouldmiike to say, Mr. Chairman, 
that the intention fon thesquestvoning was torpceal. ..because 1 
) think all of this does in fact deal with health effects, and we 
| have a legacy of past practices here, as well as you have in 
the United States. We don't have product liability litigation 
to provide us...and that's not our interest here, and culpability 
10) @S NOt .colt'siresponsibm@lityewe are interested in, and I think 
that more importantly there are Johns-Manville workers right now, 
all around in Ontario, that have been in your employ since 1974, 
and there are a™lot Of questions to ask about exactly that, and 
itehasreverything to do, I think, with health effects and 


everything to do with your testimony yesterday, and the results of 


Us the exposure. So I don't think my line of questioning was out 
oftiines 
| EHRBOWLINESSse® ieain’t ducking you. I just would 
like to be a little more secure, no leSs than... 
: MR. WARREN: I would once again suggest that we 
29| try to proceed and see if... 
) THESWLTNEGS om eAlTerignt ,~ few. s go. 
MR. WARREN: ...see how far we go. I mean, we 
may itind thateDr.sKotin™is®uncomtortablie, "or I may be vicariously 
objecting on behalf of some counsel out there who know a lot more 
about “this ussue than *l'do,*but *E suspect it makes more sense... 
25 MISS JOLLEY: I wonder, Mr. Chairman, if we could 
have a recess for a short... 
DR DUPRE *You would Pike *a recess? “Thank, you. 
We'll recess for about five, ten minutes. 
THE INQUIRY RECESSED 
Py 


THE INQUIRY RESUMED 
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- 73- Kotin, cr-ex 

DR. DUPRE: We are now reconvened, and we had 
this last recess at the request of one of the parties. Does 
any party wish to say anything at this point? 

MR. McCOMBIE: Well, off the record...Dr. Kotin 
indicated off the record something. I am wondering if he is 
Willing tO indicate that now on, the record? 

THE WITNESS: Yes. What I would like to say is 
that in view of the constraints associated with the legal status 
@f the corporation, I feel that . would [ike very much to have the 
benefit, no less than Miss Jolley has the benefit, of having an 
attorney available for consultation. 

MISS JOLLEY: I Object to that. “Ll don, tc have an 
acLroriey. 

THE WITNESS: And I would be glad to return if 
the Commission is kind enough to invite me to return, with counsel, 
with the full understand that the rules of the Commission make 
it proper for anybody in the audience to ask me questions. 

MR. McCOMBIE: Can I just ask one question, and 
that is whether or not Dr. Kotin is aware of the fact that this 
will be accepted by his legal counsel in Denver. One of our 
concerns is that he be advised against returning. 

THE WITNESS: I can guarantee you that I will 
return. I won't walk on water, I shall return. 

Butaservousiv,, balt berback and Lydon te nnow 
how to state it more emphatically. 

MR. McCOMBIE: So you will undertake personally 
to be back, as a personal undertaking? 

THE WITNESS: I'll be back. The mechanism for 
my return, I think, is probably a second order issue. I'11 
be back. 

MISS UOCLOBY 42.COUld teask, or. hoOUC elo. cide 
time that we would like to deal with all of the material that 


was submitted, and that would be the corporate responsibility 
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- 74 - Kotin, cr-ex 

MISS JOLLEY: (contd.) and industrial medical 
officer, and also your testimony before the Senate on the 
compensation bill, and that kind of testimony. 

THE WITNESS: I will ask any and every question 
that I am not proscribed from answering by my attorney, and I 
really don’t... loccan't.postulatesor suggest what the attorney 
will or will not let me answer. But by the same token, Mr. 
Chairman, I'll be hung for this, but Obviously after September lst 
Deilvde DE LVate ota zene 


, 


Inguess Ll 'm one now, "too, but To will be COMM... 
and all I want is the benefit...I want to do no harm, in the 
best medical tradition of primum non nocere, I don't want to 
harm...not only do I not want to harm people, I don't want to 
harm the corporation as well by just inadvertence or by 
impropriety. 

think thats £fairsand I: would be glad to give 
you the phone number of the people we were speaking about, 
anybody...Peg Seminary or George Taylor, Shelley...and find 
Out; whethers I will showsupedss J say I'm going to show up. These 
are officers or employees of the American Federation of Labour 
at the Congress of Industrial Organization. 

DRe DUPREG@sDreekotin:, gust ingtermstofe the 
point you last raised, your offer to come with a J-M counsel 
to protect that side of the situation, is one that holds good 
arter August. 3iseé- 

THEIWLINESS septhabss pcomrect. 

DR. DUPRE: As well as before. 

I wanted to get that point on the record, because 
from the standpoint of the Commission, your appearance then, 
should we accept your very kind offer, will be of far greater 
value to the Commission after August Sl Steel ndeca, quite 
possibly some few months after August 3lst, than it would 
be beforehand. 
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- 75 - Kotin, cr-ex 

DR. DUPRE: (cont'd.) The parties here are 
aware, as naturally you would not be, that we will have formal 
testimony on matters that include standards and enforcement, and 
for that matter, some compensation problems. What we have...how 
we have phrased this is to take place at the time that the results 
of the research that our own staff is conducting will have been 
available to the Commission and to the parties as well. 

SO. Cake 2 ClaceieCaimn ook de VOuUrnTOLrer co 
return as one that has a time span that could well be into the 
fall or early winter? 

THE WITNESS: “It's ‘open-ended, ‘sir. 

DR. DUPRE?” I’ appreciate that. 

THE WITNESS: ” Thank you. 

MR. WARREN: I would just add that I think it 
is in that phase of the hearing that the questions which we have 
been disputing about are most relevant, if they are relevant. 

I would subscribe very much to that sense of ordering about 

these proceedings, because as you saw yesterday from my own 

direct examination of Dr. Kotin, that direct examination was aimed 
at biology and things very esoteric, I'm afraid, but pretty 
doggone far afield of the kinds of issues which are in dispute. 

THE WITNESS: If I may make one additional 
comment, and I promise not to say another word, included in my 
bibliography-.-On Not included m7 my prblTograpny...are, several, 
I won't say how many, documents, publications, reports that were 
prepared incidental to my responsibility in the area of standard 
setting, scientific base for regulation, and so on, that were 
submitted in response to a congressional mandate...my annual 
testimony before Congress defending my budget each year. They 
wouldn't be included in a bibliography, but as long as there is 
a four to six week period that exists...they address really the 
issues of what constitutes the scientific basis for regulation, 


what are the elements in policy making and so on. 
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- 76 - Kotin, cr-ex 

THE WITNESS: (contd.) I would be glad to submit 
them. The reason they weren't included here is because they 
were completely alien for the purpose .that I thought I was coming 
for. But in the area of the fall and early winter discussions, 

I would be glad to submit them for what they are worth. They are 
just so much prose, but nevertheless I did have this responsibility 
for ten years and I would be glad to submit it. 

DR. DUPRE: Now, just one point at the moment to 
settle the possibility of Dr. Kotin's return, the Commission 
takes this offer as tabled. The Commission, of course, will 
reserve to itself the decision as to when and under what 
circumstances, and at what time, Dr. Kotin would be invited to 
return...but as usual, will be guided by the discussions with 
the parties in terms of the appropriateness of the timing, and so 
on. 

I should now make, perhaps, one other point, 
because of something that arose on the record to which Miss 
Jolley objected, and of course this was © completely 
inadvertent, On your part ,sDr. Kotin, .cincesyou have thankfully 
been excused from any of the procedural developments of this 
Commission, but I will simply point this out for the record: Miss 
Jolley is in no sense here with counsel. Miss Jolley, indeed, 
is, in her own right, the agent of one of the parties with 
standing, the Ontario Federation of Labour, and of course is 
in relation to that particular party, as for example Mr. Warren 
is to the AIA, or Mr. McNamee to the Government of Ontario, and 
so on. 

The fact that Miss Jolley is not a lawyer simply 
reflects the very firm view that I have had of this Commission 
from the beginning, that among other things, of course, it is not 
a make-work project for the legal profession, which indeed 
accounts for why we have counsel, legal counsel, who are not 


licensed to practice law in Ontario, whose expertise endowed in 
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Sip = Kotin, cr-ex 

DR. DUPRE: (cont'd.) M. Casgrain and Mr. Warren 
and their colleagues, we so very much appreciate. 

O£ course, “tostouch all =the procedural bases, 
because I consider them most important, one of the fundamental 
reasons why we are not a make-work project for the legal profession, 
I would remind all of you, is that the purpose of this Commission, 
its prime and central focus, is not...as TesaidGatnour very .tuest 
meeting se.co investigate allegations of past wrongdoing. Our 
prime focus is instead to formulate recommendations on legal policy, 
administrative and other changes, for the consideration of the 
government. 

Insofar as things have happened in the past, either 
right or wrong, there can certainly be some relevance to 
recommendations inthe future. But past Dractice dsvassecondary 
and to the extent that we go into it, a supporting feature of 
the prime focus which I remind all concerned we must never 
forget - that the prime focus of this Commission is to look at 
recommendations dealing with the future, and not to deal with 
allegations or otherwise of wrongdoing that involve individuals. 

This was plain, of course, from the day the 
Commission was first created, and for that matter appointed, 
because among other things, Dr. Kotin, even casual observation, 
I'm sure, will have made it plainto you and to everyone else 
here that I am not a judge. 

Allyragnute? 

Now... 

THE WITNESS: May I apologize to Miss Jolley. 
I'm awfully sorry. I would like that to be on the record. 

M. CASGRAIN: It's no insult to say that someone 
has a lawyer with them. You don't have to apologize. 

MR. WARREN: Youcould look at it another way. 
pr. Kotin was trying not to accuse her of being a lawyer. 

DR. DUPRE: (nathesejoctilar mood, even though 


7540-1171 


i. ; : 
: | Xee=5 ,filtom ste - i 
foes 5M es niskyasd ah 1.8 is 
| aoee>yagge Moun ysev ta 
Seen Lembesots ete Te cog og . 
fedeeiebasi ed’ to ens 38898 beni nes I. seceood 
sROteeStow Ispel ois 764 Seatorg Stan a ‘ene hari afnosse* 
Welawbene® eidd to seogtie wid cadg at paree Tin Gales fiiiiow i | 
Seti ¢sav tio s6 Eiee 2 -es. -coon.al. ,adsok Isatass bee O9i99 274 . | 
se .pidebpactw' 2068 TéqnbWapells MMS RIaAE OF. ghttean | 
*YIiton Japel qe «a idebnerese Saluaret od deatwnd 2F #ta0? asiitg 
ats To noleewhbengs satel 97... 2sp0ents saghoe: bas eviitvase indribs 
srein Teo 


— 


S2NSin (2089 oft fad 5onej get avad would 26 THIGeAT 

of @cceviled euva ad insaiine 80. les? ..epeeH to Ie 4> 

mebrvose> + 4 aoitudes Sead B04 .eepteS add af ebetéehouwenss:: 
‘n atysee? polsroggi= a .af éenl.co mW tet gubive ef2 of boo ff 
TN45 Jeu ay Beazetaos f!q Rakmet L delle ayes? emiayg ats 

se goof 32 al doizniamod aid2 ie Biewy eniae seid $an? ~ 446i) 

i fash of son bhs ,otuded orld diiw ort Pnah SB atest 

eljebivibnri sviovar cet? pafeliidesw So enleasien ge Baotdrcaiic 

ofz Yat ots wot? ,geteen Be (tla een asa. 

betnicdgs  v234em, 4649 203 Bas |Soleeks Gea lt SEN POLed tan) , 
nrijeveseda Iavess cove .Ris0R 30 separ serso PACA sevede: | 
sels eer ot Sree eoy oF navi a Shem sved file Cc ae ae 


) sport tn coal | 
| oels MA | 
| : | 
syeiict) cain of s¥ipolode a aM ae _ | 
‘broser ort oo ed-nd Sand GAIT Binow Ty , - 

ancaise sadg you 09 Sivan one "st 4 ae 
+oalpologs oF svat 208 Wo saa div 3 e oo 7 

Sew sedans 24 a8 foot | Mucouet MaABA eo M 2 


—— ———— ay ———— ———— —— 


- 78 - Kotin, cr-ex 


DRI DUPRE: (Conted.)) “Zt ws"going= comshow "up ‘on 
the record, I simply want to point out to Mr. Warren that one of 
the reasons why I'm very conscious of the standing Ofte alle@or the 
representatives and the parties in front of us Pencnatee vous us 
never believe this...but the last incarnation in which I had 
the misfortune of having to be involved in an inguiry, Mr. 
Warren, had to « do inter alia with the regulation of the legal 
profession in this province, and I know that with due respect to 
you and M. Casgrain, there are any of avnumber Of Andividuals 
ne who naturally out there would not consider either of you gentlemen 
as counsel for one moment...most especially because you are not 
licensed to practice in this province, and thereby are seen to 
interfere with livelihoods. 

Very well, Miss Jolley, you still may continue to 
15 ask Dr. Kotin questions, and perhaps Dr. Kotin, given your offer, 
anytime she has a question that you feelVyow want to defer*™ to 
later on, simply say so. But I am assuming that Miss Jolley 
still had some questions to put to you. . 

THE WITNESS: May I respectfully suggest that 
I'm apprehensive, I'm not relaxed. And again, I would very much 
20 appreciate the opportunity of a return and’ return in’ a way that 
would make the questions that would pe, © think, incidental to 
the material that she has on her desk...they would be fair game 
questions and I would be doing a disservice to the Commission, 
and to Miss Jolley, and to the things I believe, be ae ‘ducked them. 
So I will be as candid’“as Lf can™ 
= DR. DUPRE: I would assume that Miss Jolley might 
still have some unanswered biology 101 questions. That was all, 
Dre hOel Ire 

THE WITNESS: Okay, thank you. 

DRe DUPRE Ffenot, we le simply asks : 

THE WITNESS: Go ahead. If you have...please, 


go ahead. I don't mean to anppreraril. yee. 
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- 79 - Kotin, cr-ex 


MISS JOLLEY: This is on the understanding, of course, 


that the broader questions can be answered inthe future. 

MESS RIOLLEY "tO", Dim sorry; =De. Kotin;ethere was 
one thing that you did have in your testimony before the Senate 
Committee, and I can't refer you to the date, but you said 
something...or the actual page number...but it was interesting 
because we have had a lot of testimony before this Commission on 
the very bad outcome of people with asbestosis, or the potentially 
bad outcome of people with asbestosis, and there was something in 
your testimony...and I apologize, I was not following that train 
of thought as you...but you indicated that there was some reason 
for optimism of treatment of asbestosis, and I wondered if you 
Could 2.73 

MR eELASHING Slt S05 2a 

MISS JOLEEY: “Page™523.° 

DRO DUPRE? SMisstvolleyeand Dr. -Kotin, risyou 
will permit, I had something here that I was saving for what 
we call the Children's Hour, which is when the Commissioners 
finally have a chance to pose some questions, but because I do, 
{i ‘can simply poimntCoutstotyourtthattitesrpage 523, “at thembottom, 
where I believe you expressed some optimism with respect to the 
treatment of asbestotics. 

THE WITNESS: A. Right. Indeed I do, and since 
I am not a clinician, I am using the data of Dr. Hans Weill, 

Dr. Edward Gensler...Dr. Hans Weill of Tulane University, Dr. 
Gensler of Boston University...but mostly the work of Dr. 
Selikoff at Mount Sinai Hospital, where Dr. Selikoff on record 
before lesislative hearings has emphasized that we have moved 
from the era where asbestosis need be regarded as a life- 
shortening experience, and I think this makes some sense, 
particularly in view of the fact that the deaths from asbestosis 
in the past were to some degree associated with the secondary 
effect of fibrosis of the lung on the heart, producing what is 


technically known as a lung-effected heart corpulmonale, and 
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- 80 - Kotin, cr-ex 
THE WITNESS: (cont'd.) with enlargement of the 
heart ultimately leading to heart failure. 
But by and large, the prognosis, the grave 
5 prognosis on asbestosis in the past was due to the hyper- 
Susceptibility of the lung tossecondany, infection) to the 
formation of pulmonary lung abcesses, to pnemonias...or 


pneumonitis would be a better term, inflamation...an infectious 


inflamation of the substance of the lung, and also the 


confounding effect of cigarette smoking in persons who were 


] 10 asbestotic.,,S0, that, wi ths propery caresethe gudicrous,userot 
antibiotics, .the gudicious applicationsof pulmonary therapy-~ 

; there is, only within the past decade at the most has there 

q been the. discipline) of pulmonary therapy at the technical 
level, where people are taught to maximize the use of what 

a remaining functional tissue they may have...the cessation of 

smoking. All of these have added up to, as I...and I again 
would be. delighted to.bringsituwithume.-.theractualedatagand 


quotes, abstracts from the testimony of Dr. Selikoff, both 


i the scientific meetings...I believe actually in the current 
issue or the new edition of Preventive Medicine, the standard 

| 20 textbook of preventive medicine, Rossenhauer, there is a 
chapter there that Dr. Selikoff has written. There are 

- frequent references to this. 

| There seems to be that unanimity, no matter 
how much disagreement there may be between doctors...it's 

i interesting I chose these three...between Drs. Gensler, 

25; weill and Selikoff on a variety of substances, of aspects of 

1 the problem, on this there is consistency, that asbestosis 

is, as put there, you can beneficially impact on the prognosis 

1 of the disease. 

This isn't to say that you can reverse fibrosis, 
because in fact you cannot, of course. What you can do is 

j maximize the effectiveness of the remaining functional lung tissue 


you have. 
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- 81 - Kotin,; cr-ex 

MISS JOLLEY: Q. What is your sense of the 
impact on the prognosis of lung cancer and mesothelioma at this 
time? 

THE WITNESS: A. Well, obviously I believe, as 
I said earlier, that compliance with regulations in the United 
States should have a protective effect. 

Oe I'm corny. 7. meane medrcal intervention on 
behalf of patients with lung cancer and mesothelioma. 

A. The treatment of mesothelioma, morbidity and 
mortality can be treated as UM UCy 3 For lung cancer, well, 
the prognosis of cancer in general is more a ret lection OL tne 
evangelism of the physician you are speaking to, frequently, 
than sound scientific data. 

I don't know of any substantive improvement 
over the last several decades in the prognosis of ing Ccancens, 
at any given stage in the disease. Clearly, those who have 
diagnoses made very, very early have a better...have a potentially 
better prognosis because of the natural history of the disedse- 

Tf by spucum cy ology 7a noninvasive cancer is 
discovered, clearly this is a disease that I think probably can 
be referred to as curable. This is a very small percentage, 
but that was always the case. 

Our knowledge of the biology of cancer as a factor 
in improving the prognosis of cancer over the last several decades 
has been sort of a tragic disappointment, at least to me. 

MISS) JOLLEY: ‘Thank you, Dr. kotin. IT look 
forward to you coming back and cross-examining you. 

THE WITNESS: I look forward to returning, and 
I don't say that with any wry or unspoken addenda. I do look 
forward to coming back. 

Thank you, Mr. Chairman. 

MR. LASKIN: I don't think we are quite finished. 


7540-1171 


: | “Si 7 
) - Mense yersem te _—-* 
| ais 15. eneea Jase eh Ser frente a _ 
sit) 36 éool fentodal bre DeneAe - ea & wise [1 1s 2 ae 
y : : vo 
et ,srabient 4 slevolvdo ite Fy agaursi ; 
basta ers o, aboktetnrds 920 anes sei 8tinew bige I 


>) Sembd 
= 


- 


svisoedoug # awail bldode wotese 


(iq FOLsnrss >sri ‘aly vane t .Y23I08 mi 2. 
ane) Larisoxomt Shs saonsh pmol die edeeizeg Yo Teds 

bea '*ibidsecY ,aoliseépean. Fé foansemrs efT A 
lie \setdss Gnicl tos | yb es Papsors pel . ao yt Ea sae 
wid 3 neleoe] £6) & BxAe £2 lateneg ot a99neS Se eilonesse sits 
yisnevpe: (os — wus woy na bosayele ef 16 mg licnanys 
-etah oitidasion Seven ness 

Inanevosgel evivaAngeies ~as 26 WOE S’noh ft 
,*Sones pati 10 WL eORptrseg adit et ealsoeh isisves t2el “as “2490 
eied ow owod? ,iveels .euseeid ena ni ppade Movin yc 4 
wiléiinsjoq « wyady, segted & symm YAvee yey oyred Shan gaancpelb 
osangil ot? to yredoit leseted ee 20 saveosd esfOngo 1g T9376) 

ai weonko evi savhlde) a yeoleaym eusege yd St 
ad “landing Antes I sare peseelrS & al elsi2 gizealp ,betetour:) 
énaigepsagq I Tame yYiev_& a1 eldr atdexts a of bea spies 44 
| #es> add syewla Pry sens tid 

“19R8R @ Go teeta, Be vwolotd nad? 20 sbtelweat “ee 
ésEnvs® [Asavee tead ody Gown sedaso So alsonperg effy priveiges 1) 
4 at of tenel 36 Ames atoqgentb piper’ s 26": dten feed ent 

test C eleem: ith qe nae s¥maaot 
Braet 


» 


ip an A ag ORCL ALA _— _ 


| ees! 1  pteenee!) sy re, = | encanta! —— 


eee | 


10 


15 


20 


25 


30 


87 (6/76) 


- 82 - Kotin, Chex 

MR. WARREN: I think we've got some more biology 
maybe here from somebody. 

MR. McCOMBIE: Just to introduce myself to Dr. 
Kotin, my name is Nick McCombie, and I'm here representing Injured 
Workers Consultants. 

Like Dr. Kotin, I'm now feeling somewhat nervous 
about the questions that I wanted to ask directly related to 
biology, but hopefully I'll keep within that framework. 


CROSS-EXAMINATION BY MR. McCOMBIE 


Q. I wanted to go over a couple of things that 
were mentioned yesterday, and the first one, which is something 
that Miss Jolley referred to earlier today, was the idea that 
a healthy, nonsmoking asbestos worker could expect to have anywhere 
between ninety-five and ninety-nine percent effectiveness in 
the defence mechanisms of the body. You indicated yesterday 
that that was true up until a certain point of exposure, where 
obviously those defence mechanisms would break down. 

I'm wondering if you can give us any kind of idea 
of that level? 

A. There are no quantitative data for that, 
other than basically one of the principles...I'1ll use formulating 
as a principle for the moment...of occupational medicine is that 
if you are going to find something...this has nothing to do with 
asbestos necessarily...you are going to find an occupational 
disease, the place to look first is in maintenance men, because 
they are the ones that are going into trouble situations, necessarily, 
and they are getting peaks. 

So there are...that's the extent of the quantitation. 
We know they get that excessive peak exposure, they are going in toe 
unplug a line or put a new gasket on a valve or something like 
that, so there is no numerical one, but Tt accords with all the 
things we know about the pathogenesis of disease, both 


occupationally and nonoccupationally. There is no number. 
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- 83 - Kotin, cr-ex 
Oo I’m wondering 1+ you Canecel P7us then the line 
above which the exposure would override the defence mechanism. 
If it cannot be defined, at least can one say that it's an 
5| exponential decline in defence mechanism, or is it one that 


slowly deteriorates? 


a 
2 — a a ss 


Be. "NO? Peers Gees ponenttals elec, a lewciin a eeman 


attempt to address this is the TnNCOLpOLratton, acelease ince 


—., 


United States, in the regulations, a peak exposure limit as well 
as a time-weighted average exposure limit. 


10 Now, let us arbitrarily say that that peak 


—_— 


exposure limit in the minds of some...and it would vary for 


everything...expresses concern over just what we are talking 


—_—. 


about, an exposure that might overwhelm a defence system. 


QO. Okay. =I would like to™move ony toa couple of 


other things that...or one thing in particular that Dr. Mustard 


ys was asking about yesterday, and it concerns the animal experiments 
| that were done with asbestos. I believe Dr. Mustard was asking 
you whether or not there were indications that there was 
[ fibrosis prior to the development of cancer in rats, I believe aut: 
was. 
| 20 Reeves sire 
Q. Your answer then was that...? 
A. 1 believe ners was. in tact, thesmore? & think 
| about it, the more I am convinced. I can see the photomicrographs 
in the paper by Dr. Wagner in the British Journal of Cancer. 
| Do you have a copy Of Tits paper there? © On 10, 
ae that is in the Lyon Conference. 
| But this is a paper published in 1976, or something 
i keuthat pana one, beLore. 
| But again, that is easily verifiable. 
Q. Well, as Dr. Mustard pointed out, and I hope 
0 I'm not being naive, but the rats were not smokers and I'm 


be 


wondering how you would account for the fact that these animal 
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- 84 - ROUEN Ee ClL—e x 
Q. (cont'd.) models developed cancer without 
the codeterminant of the smoking that you... 
A. Oh, I think my testimony has repeatedly said 
I xecognize Che induction of Cancer an nonasbestos Cigarette...in 
the nonsmoking asbestos workers, and specifically pointed to a 
bibliographic reference now some six or seven years old where I 


identified in a table bronchiolar cancer as being a cancer 


— ae — — a — 
o 


associated with excessive asbestos exposure with absolutely no 
reference (LO cigdrecte, Smoking im tndtep lt seus te thateche 


10 overwhelming dose given to animals in experiments models, by 


design...and as I said yesterday, the rationale for the high 


exposure is the belief that one can telescope in time the 


evolution of a desired end point by increasing the dose. 
This is why animals are usually exposed to the 
| Maximum tolerated dose of an agent. Now, I don't remember exactly 
a9 what the exposures were in Dr. Wagner's study, but they were high. 


And understandably so. He was looking for an end point. 


=e 


Q. Thank you. There was one other question 


which more than anything I think I would just like some 
| clarification on, and Hoperulbly Ll menot treading on too chin 
| 20 ground here. 
| Again, it's referring to the paper that caused 
all the ruckus before, but hopefully it's a little bit less 
| contentious, which is tab two, on page 240. The second paragraph 
down there, if I could just quote from that, you say in here, 
| quote: "The population is also changing, not only in numbers, 
25 but also in its characteristics. Many, many 
s) people are now alive as a result of the therapy 
} they have received. This therapy which is 
salvaging people with diseases that were fatal 
| thirty or forty years ago, is obtained at a cost - 
depletion of physiological reserve. Toys .has, in 
| _ turn, created a growing segment of the population 
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- 85 = Kotin, cr-ex 
Q.- (cont'd.) "with lowered Susceptibility to the 
adverse effects of environmental agents." 


End quote. I'm just wondering if you could possibly expand on 


tChatijust avlittlerbiteeas) to exactly what you are meaning here? 

A. What I'm meaning is, I think, MED eg ob an may, 
Stated we. farstrom all, © think «t Says it in what is for me a 
rather uniquely concise way...that there is no question that 
persons with chronic disease, chronic respiratory disease, 
Chronic diseases of the liver and biliary system, of the kidney 
and urinary system, but most noticeably persons with disease of 
the cardiovascular System are now being kept alive. Persons 
with decompensation of the heart that have as a corollary some 
impaired circulation to the totality of their organ systems 
because of a failing heart now are being kept alive for a much 
longer period of time, and the price-that they are paying is 
a decreased reserve, a decreased, less-than-optimal physiologic 
state, and these represent a segment of the population. 

This is manifested by, disease aside, JUuSt there 
is a fibrogenetically built-in senescence, and I'm speaking of 


senescence in the noncultural sense. I'm speaking of senescence 


in the tissue/organ sense. There is a built-in senescence in 

all of our tissues. We lose elastic tissue as the decades go 

on, which is a manifestation of senescence. We have interference 
with circulation so that part of the functional part of organs is 
replaced “by «connect ivestissve i. Scarring of the heart muscle, 
Scarring of the kidneys, are all reflections of passage of time, 
and they vary. 

This senescence, physiologic senescence, in the 
past was...made people with this decreased reserve as a special 
prey for exogenous agents. Now we are handling these people 
medically inthe sense of keeping them functional. 

Q- So if I understand you correctly, the threshold 
level that we would have looked at in a lot of agents fortyveor 
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O> (cont 'd5) fifty years ago, 
benefit of hindsight, 


level of agent X shoul 


Kotin, cr-ex 
if we can, with the 
go back and Say fifty years ago the threshold 


d have been whatever, that t 
Change in the general population to the exte 


here has been a 
nt that that threshold 


level, with the increased Susceptibility that you are talking about, 


Should be lowered? 


Ae Not necessarily, because it depends what your 


If it would be for cert 
daver metabolism for detoxification, 
Ehemlivery 


ende point is. 


ain toxins which depend upon 
and a person has fibrosis of 
For cancer there doesn't 
---the induction of cancer is minimally, Licata bl 
affected by the age of the animal System - including humans - 
that is exposed to the carcinogen. 


that might be one 2) CW 8 ote pe 
seem to be 


hb enanemnaind 


So there is no answer that would cover the entire 
You would have to deal with it on an individual basis. 

Q. I would just like 
but I think that they are Probably b 
return. 


ae 


15 substance, 


---I have some other questions 


est to be deferred to your 
But one final question that I am inter 


ested in is the 
question of threshold, 


and I think that I'm cor 


rect in saying that 
you believe there is a threshold level, 


Tt Si nwaelor OF the 
20 


literature that we were given that you have written. yoy indicated 


there was a threshold level for virttiall 
that correct? 


A. 


I think there is a threshold level for the 
induction of Cancer 


re veEYAMGCh Soe Yes cir. 

Oni *is*®there “4 threshold level for Cigarette 
smoking? 

A. There surely is. 


Q. Do you have any idea what that threshold level is? 


A Wels think: pre Hammond' 


S data suggests that five 
Cigarettes a day or less. Tf don't know 


---this was the Original 


30 data...I'm not sure that he hasn't revi 


sed it one way or another. 
Q.- I see. So five Cigarettes... 
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A. Again, these are not my data and, happily, they 
are the kind of data that I don't remember, because you can easily 
get them by looking at the most recent Surgeon General's report. 
You are aware that the Surgeon General has to issue an annual 
report to Congress on the status of smoking and health, and these 
data are there very precisely and the annual trend is discernible 
by looking at every annual issue from 1964. 

Q. But the no-smoking program which you were 
discussing yesterday is designed to have Johns-Manville employees 
quit smoking altogether, rather than go to the threshold level 
of cigarettes? 

A. Oh, no. You see, basically Johns-Manville, 
for all its imputed omissions, really has the worker eight hours 
avday,,and.,itereally has pnowwayeots..and wouldnJt..-tell a worker 
it couldn't smoke the sixteen hours that the worker is not in 
the Johns-Manville employ, on a daily basis. 

The name of the game, and we are fully aware of 
this of course, the name of the game is to reduce smoking, one, 
at a time when opportunity for simultaneous inhalation of asbestos 
exists. Number two, historically those who have been able to 
kick the habit are those who have been, by whatever technique 
possible, been subjected to progressively reduced dose of whatever 
it is that is habituating in cigarette smoke - probably the 
alkaloids. In fact there are many commercial products on the 
market which base their effectiveness in getting you to conquer 
the smoking habit on the fact that you have filters that you 
change and they reduce the amount...and low-tar cigarettes 
clearly are the ones which yield the greatest number of excigarette 
smokers, if you were to categorize the source of excigarette 
smokers. You will find they come predominantly from people who 
have shifted from the traditional Camels, high in...I hope 
Reynolds doesn't sue me...to, let: me one of thelr.own, Vantage I 


think is their very low-tar cigarette. So there is every reason 
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ec a Kotin, cr-ex 
A. (cont'd.) to assume that despite our eight 
hour, or the ten hour, that the person...whatever it is...ona 
given day that a worker may work, is the period he is not smoking, 
5 it is clearly moving him in the direction, along with the other 


activities that are available, to become an exsmoker. 


O.., sO4the wdeal.as »to,have thespersoni the ye & 


believe you mention their spouse, give up smoking altogether? 


Aimee CSH) (Say. 


MR. MCCOMBIE: Okay. I have no further questions. 


o DR-e DUBRE: There, wrllebe, questions from other 
parties, and from the Commissioners, but Dr. Kotin, I am now 
hyperconscious of the fact that we have exploited you for fully 
; four, hours. and:.a; half, since,eight. op clock...) Perhapsiate thas 
Dointpaes SnOuUldsoOtfer to break efor 1unch Until, say, two? 
‘ 15 MR. GASKINs. Thates realive inatheohandsaofethe 
three of you, because there are no other counsel who have any 
questions left. 
DR. DUPRE: M. Casgrain, you have no questions? 
MR. LASKIN: Mr. Starkman is going to defer his 
giestrons,.sO,it.s really wipygto the three of you ‘and Dr. Kotin:. 
20 DR. .DUPRE:. Well, Dr. Kotin, we are in your hands. 
We might have anywhere from half an hour or a little more... 
THE WITNESS: Why don't we do it now then? 
DR. DUPRE: You would rather do it now? 
THESWLINE So 2 Les. 
at DR. DUPRE: Okay. 
Able rignt-.Drimwonen< 
| DR. UFFEN: I am intensely interested in the basic 
| biology you were discussing yesterday, in particular what we were 
referring to, Ilethink;sasesolidecarcinogens. 
In the back of my mind all the time was the problem 
30| we have to face some day about substitutes. In order to focus 


what I would like to extract from your experience, I could refer to 
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DR. UFFEN: (cont'd.) page 523 of tab six. This 
was when you were testifying at a previous hearing. 

It deals with manmade mineral fibers, and there 
is...the second paragraph from the top of the page: 

"Clearly, those who have studied the problem are 

aware that the body handles manmade and mineral 

fibers in a different way. It fractures the 
fibers differently - that's physical. The rate at 
which the fibers can be dissolved by tissue is 
different — that"s chemical. 

Could you explore = forius the implications to, say, 
a borosilicate glass as compared to an asbestos fiber? Would 
there be any biological theory that would help us understand 
the difference? 

THE WITNESS: First I think one would say that 
the principle of carcinogenesis that appl esistol an asbestos fiber 
would apply to any fibers - a titanium fiber, an aluminum whisker, 
a carbon fiber, an iron filing, or a manmade vitreous fiber, and 
it can be an aluminum silicate glass like a ceramic fiber, or a 
borosilicate glass as you Say. 

So all other things being equal, a long, thin, 
manmade vitreous fiber in experimental model systems, Particularly — 
virtually exclusively, because inhalation studies on glass are just 
being completed, but by the intracavitary installation behaves 
foreall the world the same. 

Dr. Stanton, Dre rPOttympreiWaegner and Dr. Davis 
have all produced tumors by intracavitary installation. 

DR. UFFEN: In animals? 

THE WITNESS: In animals. 

So the question then one asks is, what is...are 
there any possible differences that would mitigate against the 
glass fiber producing an analogous disease to asbestos. The 


effectiveness of any fiber in producing disease is dependent upon 
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THE WITNESS: (cont'd.) 
Phenomenon - dose, 


Kotin, Ccr-ex 
what we call the 3-p 


durability and the disposition in the tracheo- 


ay. 
ata here that might be useful. 
durability and, 


bronchial System, or anywhere inthe b6} 


I have some d 
When one looks at dose, 


Ol-course™ dimension, 
one...well, let! 


fiber glass. 
Stanton stuff has Clearly shown eat 
constant thing in terms of, 


In terms of dose, again the 


dose is a reasonably 


again, intracavitary installation. 


understanding, 


Crystalline material, 
material, 


DR. UFFEN: 


THE WITNESS: 
Of glass will resultrin. it «5 


Oxygen/hydrogen bonding in gl 


have in an asbestos fiber OF 
you have, 


happen, 


The glass is devitrified. 


Oh, yes. I'm sorry. Devitrification 
ut you don't have the silica 

ass, the covalent binding, 
the magnesium 
Bey, May go to the board, sir 
and this can be demonstrated, 
experimentally and, it has, 


counterparts. 


that you 
or Eber tae what 
is several things that 
eis demonstrable 


IStChiinks, compatible Clinical 


Just as we agreed that 


the effect of a chrysotile 
fiber, for instance, 


fracturing Or splitting into Soh sre Le moves 
ffincreased Pathogenicity, 
us and does not have this c 
eGean animals, 
that actually you are moving towards 


it in the direction o a glass fiber, 


Ovalent binding, 
Eraccures horizontally, 


because it is amorpho 
when injected or Plac 


So 
shorter fibers which moves 


p 7540-1171 


tutesu ‘ed Item Jer pied SIAb SRR 
(poLedemt® ,ee7n09 4° bas ¥en ru 
paiyae Ya gisdearben't goLeman ho wi 
gull aleSom tsansmitage> Mt seit 2 
az nlaes pbob So erie? ce. | peeled of ihe 
“idenarass @ St eanb shld alee) raawhe ve 2 sie 
noisedieventi yiss resents 5 pareee 46 ameea ot earns dgesanc® 

- poidenimbsaesb ad3 “e- re Feel tn POY +600 ‘08 
+dit avelp & ons sedi} (eos2sers 65 nesweme: adrasni@ianele Yas 
agvews ae sanpsaetliG ev: iwancedve sve oY gi30 eu "yarn hamaeh 5 
predtt peopsy eee: bie gotzades 

steed 20 wei¥. se iotowp. ee mots 4eul eBote T 
» £1 anseedes saci* qedmata: os Tiow 2a ahd sentbeaseteine 
sigikgrame. 1°: sane svadtizagzes HON pa6 ieuaeaio sailigtey2= 


fp tae 
pathintivds at easly SAP ei ae : 
anidaundtiargves «tte nh? tT “esy. ae sesaMrrM: 
de lige att quad 4°s1e8 WN duds is ‘nih =. fli aay * 


yaw 2a yonebnic apefavon’ ptt) + paths: 

gusid: OF aaplt E6 jails. cee ein ee patie) 
deus poeals Inaavee et ore aes 
jidetenorste* J; , bess 
fessnris Stamens inte BS 


<9 KOtCIng cL ~eCx 

THE WITNESS: (cont'd.) them away from what we 
like to consider as the criteria for pathogenicity. 

Secondly, when you use an array of accepted models 

5 for tissue fluid systems - accepted because they are the nutrient 

media for cell cultures or nutrient media for organ cultures or 
synthetic plasmas or serums, you find that this amorphousness is 
also reflected in a more rapid rate of cell utilization. 

Now, this rate varies from vitreous fiber to vitreous 


fiber, so that for ceramic fibers, probably, aluminum silicate 


ao fiber, it appears that it probably has a slower rate of 
dissolution. 
But these are data that are being accumulated. 
So that is the second factor of durability which tends to suggest 
| that manmade vitreous fibers may not be as hazardous as asbestos. 
; iS Then when one looks at populations exposed to 


manmade vitreous fibers, who have been exposed for a long enough 


period - and not to say nothing can't happen in thesfucure = bute 


you have three very large populations, a population of about 


six thousand workers in 1943 has been followed Seapects h BEER BEE 
literally, and this is,a) group,of workers who were exposed to 


201 manmade vitreous fibers of a very thin dimension making flotation 


eae 


fiber for the navy in World War II. This is when Piper glass 
was being substituted for kapok and other materials. 

So you have that population. In addition, you 
have a population that is...the number isn't really very hard, 


but circa a hundred thousand...persons exposed to mineral wool 


a production, and mineral wool has been produced since the curn of 
the century. 

The interesting thing about all fibers that are 
produced, manmade fibers is, that though you target production 
for a nominal diameter, you obviously never really succeed. So 

39| What you have, if you want a nominal diameter for insulation 


fibers of let's say five micrometers in diameter, you are going 


to have some that are going to be more than five, and some that are 
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THE WITNESS: (contd.) less than five, and some 
that are less than three, and some that are less than two. 

So you have a population that has been exposed for 
something like seven to eight decades to a mineral wool which has 
had a variable component of fibers which fall into what we 
consider the pathogenic range. 

Then you have a third population of those really 
exposed to insulation glass itself. Now, insulation glass is 
thick fiber Compared to the pathogenic dimensions, insulation 
glass would be like hawser rope, really. 

And there you have again, depending upon the 
figures, perhaps thirty-five thousand workers. 

Now, what is unigue about these workers is that 
first of all the very nature of the manufacture of vitreous fibers, 
and the nature of the vitreous fiber itself...and this has all 
been published in the literature...tends to make the glass less 
likely to be airborne, less dusty than asbestos. 

But if we accept the fact, as I think everybody 


does, that no evidence thus far of any fibrosis or lung cancer or 


‘mesothelioma has been rdentified in workers in vitreous fiber. 


One such report from Japan was made two years ago and I got a 
free. trip to Japan Out (Or 1t;, but basically this was a report 
by Dr. Saammo and his associates, which since has been repudiated 
by Dr. Saammo. 
But the one thing that one keeps looking for if 
it's going to have an asbestos-like reaction is the presence 
of pleural changes, because while there may be differences in 
opinion as to the prognostic significance of pleural changes, 
the pathogenesis of pleural changes, there is nobody that questions 
the fact that pleural changes are stigmata of exposure to asbestos. 
Now, it's inconceivable...and I use the term in 
its strictest connotation...that glass fibers, at least in that 


dimension, at that end point, behave like asbestos fibers, because 
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- 93- Kotin, cr-ex 
THE WITNESS: (cont'd.) we know that glass fibers 
Can... .and again, Dr. Morgan mn nis) report. UsedsdlLasscasuwellieds 
asbestos fibers, and was able to show translocation patterns 
s5| quantitatively different, but qualitatively similar for vitreous 


E1bers. 


So that the question of durability and the 
production of stigmata of exposure for manmade vitreous fibers 
stand in marked contrast, because as was pointed out here earlier, 


the inhalation of asbestos fibers, to a remarkable degree, those 
10 


— —— 


that are retained are going to be there for a long time - some are 
going to be there. 


So that the issue of substitutes using other 


fibers has to take into account dimension, dose and durability, 


with durability perhaps being the critical discriminant. 


Pe DR. UFFEN: Could you pursue the point that you 
made about the rate at which the fibers can be dissolved by the 
Eissue, juices is different? is at ireally signrticanelysdiererent, 
or moderately different? 

THE WITNESS: Leeds Signtiicantly tdifferents but 
only in test tube conditions, in in vitro systems. We have 

20| no data, we are getting this data now in studies that are 
currently going on in three national laboratories in the United 
States, studies supported by the vitreious fiber industry, 
studies that are going on at Brookhaven National Laboratory, 
studies that are going on at Los Alamos National Laboratory 
and the Sandia Laboratories in Albuquerque, New Mexico, where 

25) a series of inhalation studies of precisely defined fiber are 

in progress, where three modes of application are in progress - 

one is a cloud inhalation, the other is antratracheal installacion, 

and so as to make sure that none of...that something out of phase 
with the earlier studies of Stanton, of that type, are done as well. 
So it*s really an alpha’ to omega approach to 


30 
vitreous fibers. 
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- 94 - KOCLi Cues 
THE WITNESS: (cont'd.) So it's in these animals 
that we are going to show dissolution as well in an intact system, 
in an in vivo system. 

5 But on a test tube basis, we can say that manmade 
vitreous fibers...and it's compatible with the noncrystalline 
structure of the fiber...are more susceptible to dissolution. 

DR. UFFEN: One little final followup to it. 
Would that have, theoretically, there is no data available, an 
effect on a potential latency period for manmade fiber? Could 


10 
there be a latency period? 


THE WITNESS: It would be a miracle if there 
weren't. Yes, sir, there would be a latency period. 

DR. UFFEN: Have you got any idea what it might be? 

THE WITNESS: Well, let's just arbitrarily use 


15 the asbestos as the...let's use that as the norm, and we know 


that the latency period for...then you get into the long end of 


the spectrum for mesothelioma, and ito can be a third and) Fourch 


—, 


decade subsequent to the onset of exposure. Asbestos is more 


nearly a decade and a half to two and a half decades, and 


asbestosis, fibrosis would be a significant part Gf the singie 


' 20 decade segment...all of them with the caveat of biological 


variation. 

So this is where we stand on manmade vitreous 
fibers, which clearly are one of the things we have thought of 
as a fiber for commerce and industry. 


me DR. DUPRE: Dr. Kotin, do the studies of Che 
dissolubility of vitreous fibers that are no ongoing, include 
the opportunity of once again trying to verify or otherwise the 


relative degrees of dissolubility of different kinds of asbestos 


THE WITNESS: Absolutely. They are all part of 


30 the same protocol. 
DR. DUPRE: So these studies, among other things, 


| fibers? 
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- 95 - Kotin, cr-ex 
DR. DUPRE: (cont'd.) would shed somewhat more 
light on the hypotheses that deal with relatively greater or 
lesser dissolubility, say of chrysotile in relation to amphibole? 
THE WITNESS :prétearly sandtat DreeWagner wereoto 
come, he...I'm unaware of any real studies on either mechanism 


or assay for manmade vitreous fibers that do not have, within the 


limits Of the capabilityaor the@institut1onsormthesexperimentalist, 


an asbestos control. Because basically the infinite knowledge 


we have about asbestos compared to the exceedingly limited knowledge 


we have about vitreous fibers, as you suggest, sir, would almost 
be derelict if they didn't have that kind of control. 

DRze DUPREe sa DresMustard? 

DR. MUSTARD: I would like to combine epidemiology 
and biology for a moment, and remind us all that Dr. Sackett, 
when he spoke to us about the principles of epidemiology design 
and measurement said that associations demonstrated in 
epidemiology were weak unless they had biological credibility. 
Obviously that's the linkage we are trying to make here. 

TEiiemay,elémiqoing, comeeilene:Oetne Lyon 
Conference...and I'll give the page number and volume...and 
also to the Brody*article*swhich you distributed yesterday, 
which is tab something-or-other. 

DReO DUPRE :DExhibitethirty=twor 

MR. WARREN: Exhibit thirty-two. 

DR. MUSTARD: ‘[teiegturnifirste tor theverody article 
ony. the page number’ I> can!t find, butod'mi sure it's) 674---0n the 
righthand side, he has a description about fibers and where they 
go, and one of the nice things in his presentation, which I see 
is in other papers, is that the fibers, of course, are not only 
taken up by the macrophages, they are also taken up by the cell's 
lining, which has some significance. 

But one of the points he makes is that the longer 


fibers tend to be sort of distributed down the airway, and that 
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eo Oe Kotin, cr-ex 
DR. MUSTARD: (cont,d.) | taking thinness into 
account, the shorter fibers tend to be coming down into the 
alveoli, which raises a question for me and that is that it's 
5 the longer fibers, I would presume, that the macrophage is going 
to have trouble getting completely around. 
THE WLTNESS=: Yes, sir. 


/ —~-f —_———— Sid nen Sd anneal a 


DR. MUSTARD: Which raises the question in my mind 


a 


about if we are assuming that if the fiber...macrophage battling 
with a fiber, or maybe an epithelial cell battling with a fiber 
10; that it can't get around, that may be part of the biological 


__— 


effect that produces the neoplastic change, has anybody done a 


careful study both in human post mortem material and in the 


—————— 


animal experiments about the sites where the cancers originate 
in relation to the distribution of the fibers? 
THE WITNESS: Yes, they have, but...well, let me 


ike) 
put it this way: About the sites in relation co inhalants, «1c 


hasn't been done for asbestos. It has been done for the inhalation 
of particles carrying radon and its daughters. It has been done 

in the uranium miner population. It has been done in the 
populations that date back to the earlier studies of Doll and 


59| Hill on gas retort workers and gas workers in London, and then... 


where an increased risk to lung cancer was observed. 
Then it's been done with cigarette smokers as 
well, and there Dr. Oscar Auerbach did the monumental study. 
DR. MUSTARD: The one thing is, I have the 
impression that the fibrosis tends to occur down dround the 


25! smaller parts of the airways, the alveoli and whatnot, and what 


between the sites of maximum fibrosis and the sites where tumors 
develop in the pulmonary tree? 

THE WITNESS: Not really. I think there is rather 
a universal agreement among pathologists that the initial site 


30 


) 
I was just wondering is if there might be some disassociation 
of fibrosis is peribronchiolar, and it's the bronchiolar epithelium 
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- 97 - Kotin, cr-ex 

THESWLITNESS¢eKconted.)rtthatagivessrise;sias I have 
said, I believe, to the neoplasm. So there is this apposition, as 
it were, because the interstitial fibrosis is really a radiation 
of fibrous tissue along the scaffolding of the alveolar septa are 
destroyed. 

But it is interesting, the only hooker in all those 
studies is, when you get to the cancer. One of the interesting 
phenomena in lung cancer has been that from the year 1940, let's 
say, tO the year 97 OVetChersitesof Origin of cancers has been 
moving more and more peripheral. Not because there has been any 
delay, any change in the biology of carcinogenisis, but we are 
getting at these cancers so much earlier that we are beginning 
to see them at a time when they are much closer to their site 
OmpoOrigin. 

Initially, people...I mean the treatment of cancer 
was at a time when it had invaded both peripherally and centrally 
and youre centralvrumonmemassam.wimeneremisesucha@a thing peatus 
antermethat ProfessorsLebeautcoinedsemiit Lhereaistsuchra  thung, 
has been moving more and more distally because of the fact that 
we are getting to see the tumors much more early in their natural 
history, as a reflection not only of cytology, but occupational 
screening with x-ray and the like. 

But there have been these studies and there is 
this correlation between deposition and site of the sequence 
of hyperplasia and metaplasia, atypism, in situ and invasive 
cancer. 

DR. MUSTARD: So the Brody article, in your answer, 
would all be compatible with the hazard site is the site where 
you have fibers that localize, that the macrophage or epithelial 
cells cannot surround, and it's at that site that you will tend 
to get both the tumor and the fibrosis? 

THE WITNESS: I believe so, yes. In the data, it 


was an interesting paper, and... 
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- 98 - Kotin, cr-ex 
DR. MUSTARD: Now, if I can turn to the Lyon 
book, volume one, and the series of articles in there on 


animal experimentation - Davis, Wagner and others. 


) 

) 

* There is an interesting reference to the effect 
that smoking...which is in Jones' summary, which I think is page 

| 377, in which he comments onthe fact that, "The animal experimental 

j work has been unable to satisfactorily demonstrate 


a synergism between smoking and asbestos fibers". 


ay 


You are aware of that one? 
10 Coit. WLINESS : Yes. 
DR.OMUSTARD:*© » That "sat fascinating Sorts of? propiem 


a 


because I wondered in terms of my Sackett Hypothesis about 


—————— 


biological credibility if there couldn't be some interesting 
questions that one could pose out of this. 


One of the questions that occurred to me is that 


Denil 


ue it's very difficult to get animals to actually put cigarettes 


between their lips and inhale them and get the full impact of 
all the things that come from combusion of paper and tobacco. 
The sort of thing I was wondering about, is that the explanation 
for why the animal experiments have not succeeded? It's my 
understanding the experiments have required the animals to smoke 


20 
by something else, that it's a secondary inhalation that they 


are getting. 

Is that the difference, do you think, between 
the reason why the animals have not shown a susceptibility to 
synergism, or is it something else? 

25 THEAWETNESCS ter realiyedon’t "know. F think, that 
in the one experiment where animals did smoke...in contrast to 
the virtually universal way that you describe...was the study 


of Oscar Auerbach and Robie, where they performed tracheostomies, 


in a positive way blew smoke down the tracheobronchial tree. 


ot They were unable to produce malginant neoplasms. They produced 


) 

put holes in the windpipe of the animals, and actually then 
the whole sequence of changes, but up to malignant neoplasms. 
: 
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THE WITNESS: (cont'd.) Tthink the: Lack’ OL 


synergism is a reflection of the constancy of smoking, it's a 
dose response. There is no way you can get an animal...first 

Of all, there*is a difference that has been observed in the 
susceptibility of animals and man to the effect of the alkyloids, 
the three major ones, in terms Of COxICiLy, and) with the advent 
of low-tar and low-nicotine cigarettes, there is a whole new 
series of experiments being begun...I think in Hanford, 
Washington, where they may have an answer to this question 
because this will circumvent...it will still have carcinogenic 
Materrals in’ rte but Tt wit) "circumvent the toxicity Of tne 
alkyloids that have been a limiting factor in experiments in the 


past: 


DR. MUSTARD: Can I ask a question about the 


distribution of tars when people smoke? Do they tend to localize 
in the lower parts of the lung, or not? Do you know the evidence 


Onsenacc 


THE WITNESS: Well, you find it throughout the 


respiratory tract. 1f you scrape With ja longue blade the oral 


mucosa of a smoker and put it under fluorescent light, you will 


see the fluoresence of the polycyclic hydrocarbons. 

But clearly, as I'm sure you have seen many times, 
the engorged macrophages with tobacco pigment are found at the 
level of the bronchioles, the alveolar ducts and the alveoli. 


DR. MUSTARD: Do these tars tend to associate 


with fibers? Has anybody done any studies to look at the 


association between ...? 
THE WITNESS: Yes. There have been several 


studies to see, because of the fact that you have a highly 
absorptive surface inthe asbestos fiber, there have been efforts 
to study how the tobacco will..both the pure carcinogenic 
hydrocarbons as well as tobacco, and clearly an asbestos fiber 


coated with benzpyrene, let's say, will have a synergistic errect. 
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THE WITNESS: (cont'd.) It will be more than just 
one plus one equal two. 

So that one can demonstrate microscopically the 
adherence of cigarette smoke aerosol materials to an asbestos 
fiber. 

DR. MUSTARD: So there could be some kind of 
mutual localization phenomona that occurs? 

THE WITNESS: Yes, Sir. 

DR. MUSTARD: Which leads me of course to another 
very wild speculation in terms of the Sackett Hypothesis, of 
course, it might be that there isn't actual synergism in the 
lungs between the product of cigarette smoke and asbestos, but 
if you smoke your respirations may be changed and you might 
in effect inhale more fibers. Has anybody looked at the pulmonary 
dynamics of asbestos workers in terms of this particular problem? 

THE WITNESS: Not that I'm aware Of -e NOnwms Lh. 

DR. MUSTARD: I know that's far out, bute vousiave 
+o think of all the possibilities.| ~1 m»sure that if you worked 
in an asbestos plant and you had to run up and down stairs, that 
you would inhale more fibers than a person who doesn't have to do 
Chait. 

THE WITNESS: Absolutely. 

DR. MUSTARD: One final question, the question 
of lymphosarcoma has come up occasionally in these hearings, and 
you described very nicely how the lymphatics drain the lymph 
nodes. Do you have any views about the inductionpot ‘cancersan 
the lymph nodes by asbestos fibers? 

THE WITNESS: Yes, sir. There have been three 
specific studies in animals, and the epidemiologic studies 
would have perforce looked for lymphosarcoma. Lo sepecnu brat 
in the sense that if one were to expose animals to vitreous 
fibers, and an equal amount of nonvitreous fibers or crystalline 


fibers, you would find that vitreous fibers are...will engorge 
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THE WITNESS: (cont'd.) the regional lymph nodes 
and you can see them for long periods afterwards. 

It is relatively uncommon to find, no matter how 
heavily the exposure has been to asbestos in the past, Sccupatronally, 
it's relatively uncommon to find a really heavy concentration. 
You will notice inthe picture there, lymph nodes with asbestos 
fibers in them are the exception rather than the rule. 

This is, I think, not nearly as enigmatic as it 
Might sound. “First of all, the slong 7 thin fibers would have a 
little trouble getting through and they are not as maleable, 
and above all, they are not fractured the way glass fibers are, 
and I think the work of both Davies in Edinburgh, and Kueschner 
and Wright, have clearly shown that there is this horizontal 
fracturing of the fibers. 

Now as to why you don’t get lymphosarcoma, I 
have no knowledge other than the fact that you GOnt, end, Jt s 
one of the remarkable things about asbestos in the sense that 
here you have a tissue that is rapidly dividing, highly 
susceptible to other carcinogens. Teonizing vadiatton, Lor 
instance, preferentially will produce neoplasms of the lymphatic 
system. 

Go tf don't Know, Duc 1c 7Ust gsn ct there: Selikofet 
has looked for it, the people in South Africa have looked for it, 
the people in the U.K. have looked for it, and L- think it's fair 
to say that in the most recent New York Academy of Sciences 
and a new book by Rosenoff, Dr. Selikoff in addition to listing 
positive associations has taken the trouble to identify a list 
of negative associations, and lymphosarcoma is included in 
the negative associations. 

DRY DUPRE SDE oe KOel ets reid veg. L Livi po 
very brief line of questioning which is simply intended to provide 
me with my own personal review of the biology 101 presentation 


that you gave us yesterday, with respect to lung cancer and 


7540-1171 


ra 


5 3 pet: 


ee 1 th <aI 


© 7 = 2 7 * ; P 
OTIS EOSSS | 3269) eas Mi \wosesiler ay head cori ei: agks> etal. 


Madarsaaonns wieed yYitket n\he22°et pomdocy *) Attias | 
EGrSodas WI nubow hb verte acy Si Sf5 2h SOV Oe * 

-Os aft ed? t5(i%cr hoijas Los: ets quai 
‘2 we sitiay las na vites: S17 Tits: s Ve, 


& ows aivow @§@di? nists .enol aad ,iis id s.9't JA brisca rade, 
-ei¢aotler e6 Jor aye Vers DA Apflitiss BEIla : Idve ee fas OF 
43 eatic yaw on? Beittéa=c— Jans | [ie evads Snes 


"J if $38 4 ha (WOonmiDsa aerved oo | LA Ad BAB. 
fetiosiied elt ef Siédy 2049 ‘mn te a er |, Pe 1 She 
7 76 fe Nici 1¥? 
I _ A re co : Nite j ae} pe 7146) = * oe ¢ ra ; 7 
’2 Ge 7 nab nny gad’ de ator be ; SMO. Of ema. |’ 
. 
A é rt x 
3 t! /4 ‘ ' ! = oo ; ‘ts t 4 £ > - ; [ ie ; pie ro) Lal) a] 
| 7 
jive ,ceindvab yibigea ad yerlt use) a-avh doe aint” 
~ SO? ,5eissibaa pita tact (Cte in CSSD 36, 67 sfalsgubsna «4 
¢ F, 7 7 7 
3 tg rel: vr iG aeir = saul +g Pad w Va 273 fray 133 SOMet ear ; 
i 5 : vr Se { 
AmasEYE °f 
tcktis® sues d'itk sage S2 sad is 3 sate T woe a 
; a oe : vi 
: oe) 22386 O44 anne = t6 f-4inett ~: : ware 
. Jt Om fodaao!L avail galyv2a deioe Wh < weoq Se 41 'sHF mi 


* s i | ® _ . 
»72 -3Q) Bevod!l sya’ 2 F.0 sa4 Fiee gee 
, + = 7 i a4 :og - : vo ine 
BS>GBioe yitte, 7 Ih A 10% #2. Snobs’: SS ba 4 Bs DE re 


_ 


f patsett ©. NGLFib hs’ md to Aste® . 24 22baez0R Vil: Looe rae Pa 
to ykkzaull os aidiverss rit tates za4° 5 a 
— [? 

7 


ah a la 
: 7 7 ’ tae 
% ad Sebwisat ef em a "es fete a Sov 

. md = ' 2 7 
Sait, ' 7 


: = ? a 7 - P ania i el 73 _: iF 
_ a’ = 

r hs & boats t4e oven 3 suit! a wats mm 7G “3 cee 
ebivoaged bebasy, k ytegmte 7 2 atts Lmao P te ag na 


7 i ve , an 


a a as cena Salaam 


10 


| 20 


8 


—aLoZe— Kotin, cr-ex 

DR. DUPRE= (cont sd.) -asbestos- 

Yesterday afternoon as I listened to the testimony 
that you were developing for Mr. Warren, I sensed as I listened 
that what you were saying might enable you to almost come to the 
conclusion that asbestos has very little to do with Lung cancer. 

Then, of course, especially as I listened to your 
testimony and your dialogue with Mr. Laskin this MOvnang, oe 
realized that no, this was not where some of yesterday afternoon's 
presentation was taking us at all, at least in the sense that 
I understood you quite clearly to say that asbestos, of course 
always given some appropriate dose, will indeed induce Cancer 7. 
for example, induce cancer in a nonsmoker. 

Now, to try once again to square that one with 
what I was...or what I thought I was learning yesterday afternoon, 
let me ask you this: Can I just try to use the verbs of 
inducing and of promoting. Now, looking at lung cancer in the 
smoker, would it be legitimate for me to take away the following 
from yesterday afternoon's presentation, which would-be: That 
in a smoker there is perhaps a fairly high likelihood that asbestos 
will promote the development of Cancer, which however has been 
induced by the smoking? 

THE WITNESS: If I make one comment: Because 
of the fact that induction and promotion have such precise terms 
in carcinogenisis, would you let me substitute the WOLdSs) tie 
determinant and the modifier, and indeed Cigarette smoking would 
be the determinant and asbestos the modifier. Because as I say, 
the other terms are very precise terms. 

Now that really was essentially a theoretical and 
a highly-creditable theoretical position until some recent data, 
data that are now some two or three years old, from Mount Siva ie ii 
which Dr. Hammond and Dr. Selikoff reported that the initial 
observation made many, many years ago on smokers alone that 


cessation of smoking, after the passage of time, measureable in 
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- 103 - Kotin, cr-ex 
THE WITNESS: (cont'd.) quinquennia, was associated 
With the reduction in risk. So that I think Dr. Hammond's 
position was that if you were fortunate enough to have stopped 
smoking for fifteen years, let's say, and had not developed a 
bronchogenic cancer, you essentially were at a risk level equal 
to that of a person who never smoked. You had essentially 
| repaired, and the reversibility that I just described... 
Now, nobody could have believed that, because first 
we of all there weren't all that many exsmokers, until an analogous 
study of the Royal College of Surgeons, the Doll and Hill study, 
essentially found the same...that cessation of smoking was 
| associated with the reduction of risk. 
Well, again, the medical role that the Mount Sinai 
group had for the insulation workers, even though it was only a 
15| population of seventeen thousand, but really represented close to 
| a third to a half a million manyears of exposure, they were able 
to prevail upon many, many of the workers to stop smoking, and 
again they found peculiarly enough, though the amplitude of the 
) curve was less, the shape of the curve was exactly the same for 
asbestos cigarette smokers as it was for cigarette smokers alone. 
va Cessation of smoking, while indeed...well, let 
me begin again...cessation of smoking was associated with a 
reduction in risk to lung cancer that, measured by five year periods, 
showed a reduction to where, at the end of a nine year or a ten 
| Vear...k think 1t was a ten year period Dr. Selikore has published... 
3 that those workers had half the risk of that which they had at 
the time they stopped smoking. 
| The second thing that was of interest in the 
observations of the Mount Sinai group was that cessation of 
smoking in workers who had had fibrotic changes really didn't 
alter that, didn’t signiticantly (change that group Lromecnenotner 
| 30 group. ‘Ihe course Of “asbestos-related “asbestosis varied in 


that population that stopped smoking from some group where the 
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- 104 - Kotin, cr-ex 

THE WITNESS: (cont'd.) progress was inexorable...it 
just went on...and others where it really made no difference, 
they continued to work and whatever change they had was static. 

But the important thing was, in the workers who 
had stopped asbestos exposure no analogous reduction in lung 
Cancer risk. could be found. 

Again, the numbers...I wish we were dealing 
with a hundred and seventy thousand people rather than seventeen 
thousand people, but nevertheless, that's the case. 

But in asbestos workers, as I say, this was 
nou. 

All right. What we know about carcinogenisis 
is that removing the modifier will not have the amplitude of 
effect that removing the determinant will, and clearly the 
conclusion from the data...and similar studies are now going on 
on other very large populations...the removal of the determinant 
would only mirror the determinant role in cigarette smokers who 
have never been exposed to asbestos occupationally, if in fact 
it were the determinant rather than the: modifier... because a 
modifier has a modulating effect, but it really doesn't have, as 
in the case of cigarette smoking where the role of the promoter 
teereally notsall) that mportant. anesthe sense =thatyCigqarettes... 
the complex of cigarette smoke has the inducer and the promoter. 
But one of the early experiments and one of the early enigmas 
in cigarette smoke and carcinogenisis was that if you were to 
add the carcinogenic potency of the known carcinogens, the 
polycyciics, the heterocyclics, and take all these materials and 
then use a painting or an injection experiment, you couldn't 
get as many...you would not get with the chemical carcinogens 
as many neoplasms as you got with just cigarette smoke condensate. 

All you have to do is look at the makeup of 
cigarette smoke condensate, which has phenols, polyphenols, 


acroleins, organic acids, all of which qualify as promoters, and 
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- 105 - Kotin, cr-ex 
THE WITNESS: (cont'd.) in the case of phenols 
and polyphenols, we use them experimentally in the laboratories 
as promoters. 
5 Sovthat really the totality, of evidence would, I 
believe, support the position...the epidemiologic evidence, 
the experimental evidence, the bioassay evidence and the mechanism 
evidence...that cigarette smoking is a determinant and asbestos 
is a modifier. There is no questioning the enhancement and 
modifying role of asbestos on the cigarette smoke. 
49 DR. DUPREs” Well, Drs Kotin, you are by now, with 
your second appearance, a veteran of this Commission. You have, 
of course, and we are very grateful for this, an opportunity to 
acquire further hash marks in our purpose, and I thank you for 
the last day and a half, very, very much indeed. 
= THE WITNESS s)) ) ethankeyOUBSODMLI WDC LOG ees. Cian 
you very much. 
DR. DUPRE: Counsel, I assume that we now rise 
inti ten o'clock tComorrowemorning, -)sathiace connect? 
MR, GASKIN: syYes. 
DR. DUPRE: Thank you. 
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THE INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
| OF THES LNOULRYSPROCEEDINGS 


| EDWINA MACHT 
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